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INTRODUCTION

Final Abandonment of Injection Well MAH-FE-PL-304, located at the Idaho Chemical
Processing Plant of the Idaho National Engineering Laboratory, Idaho, was
performed under contract number $-289039. The work was done under the directicn
and supervision of Fenix and Scisson (F&S), Tulsa, Oklahoma, a subsidiary of
PK-KBB, Inc., of Houston, Texas, the prime subcontractor to MK-Ferguson of Idaho
Company {MK-F1C), the construction manager for the Department of Energy ({DOCE).
Abandonment was coordinated with and approved by Westinghouse Idaho Nuclear
Company, Inc. (WINCO), the plant operator, and the DOE Idaho Operations Office.
EG&G Idaho, Inc. (EG&G) was responsible in the development of the Abandonment
Plan and for oversight of seismic monitoring of blast effects relative to
perforating. The USGS and MK-Environmental Services provided technical
assistance and field support throughout the abandonment.

Construction was performed in accordance with the "Abandonment Plan for Injection
Well MAH-FE-PL-304", EG&G, April 1989 and approved by the Idaho Department of
Water Resources (IDWR). Any significant changes to the plan, encompassing scope,
methodology, deviation, or unusual conditions were authorized by WINCO and
approved by IDWR.

PURPOSE

The work consisted primarily of perforating and cementing of the well from the
bottom upward to the surface. Perforation was performed by expiosive perforating
guns commonly used in the oil field industry. Cement was displaced through the
perforations out and into successive well casings and the well-bore annulus by
pressure grouting methods to provide an effective vertical seal within the well
between porous formations.

COMPLETION SCHEDULE

Installation of the fabricated riser system to the weil head for placement of
the cement seal was completed during the week of September 24, 1989. Perforating

and cementing began on October 5, 1989 and sealing was completed on October 16,
1989.

PROCEDURES

F&S abandecned the well in accordance with specifications outlined in the
subcontract number $-289039.

Perforating of the well casings was accomplished using 34-gram conical shaped
charges. The number of charges alternated between two shots per foot and four
shots per foot. Each perforating gun is capable of perforating a ten-foot
interval. Between two and eight guns were used daily to perforate the desired
interval in the well bore to most efficiently accommodate the amount of cement
that could be displaced through perforations and into the formation.
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The amount of cement was designed depending on relative permeability and porosity
identified by circulation test results of the interval being cemented. An
estimate of cement requirements was determined by pumping fresh water into the
formation under variable flow rates and measuring pressure response. When the
fiow rate was established, the amount of cement to be used was determined by
adjusting the pump-in pressure on the density differential between fresh water

and the cement slurry.
Operations were performed under the direct observation of MK-FIC, WINCO, IDWR,
EG&G, and the DOE. As the perforating and cementing operations proceeded uphole,
variation in well conditions required changes in the procedures. These changes
were made with the agreement of all parties to the procedures (refer to Appendix
A for on-site changes).
ACTIVITIES AND RESULTS
Activities and results will be presented in the following sub-headings:
Perforation Test
Mobilization and Orientation
Perforating and Cementing Operations
Demobilization

Perforation Test

A perforation test to determine the perforating ability of the conical charges
to be used was performed at the facilities of Titan Speciaities, Inc. in Pampa,
Texas the week of September 4, 1989. The purpose of the test was to demonstrate
the ability of the conical charges to penetrate five (5) layers of casing with
different types of material between each layer of casing. The casing sizes used
were 10-3/4 inch Drisco High Density Polyethylene (HDPE) casing inside 12-inch
steel casing inside 16-inch steel casing inside 18-inch steel casing inside
20-inch steel casing. The casings were stacked in a concentric column 12 feet
long. This layered casing was set in a 24-inch diameter borehole replicating
well construction of the injection well being proposed for abandonment.

The bottom one-third of the test casings was filled with 15.8 1b/gal of class
"H" cement between the steel casings.

American Petroleum Institute (API) Cement Classes G and H are basic well cements
used for well depths of less than 8,000 feet, and can be used with accelerators
and retarders to cover a wide range of well depths and temperatures.

The middie one-third of the test casing was filled with saturated sand between
the steel casings.

The top one-third of the test casing was filled with saturated gravel in the
space between the steel casings. '
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The inside of the HDPE and the annular space between the HDPE and 12-inch steel
casing was filled with water.

Seismic monitors were set up to monitor the seismic effect of the charges and
the surface emissions as a result of the test shots.

A 10-foot perforating gun, loaded with forty 34-gram conical shaped charges, was
lowered and approximately centered into the 10-3/4 inch HDPE casing.

The shots were detonated, the casings were pulled from the test hole, and the
casings were disassembled.

Of the 40 total shots detonated, 39 of the shots penetrated all five strings of
casing for a 97.5% efficiency rating. The fortieth shot penetrated four of the
five casing strings and heavily dented the outer-most 20-inch casing.

Of a possible 200 perforations in all five casing strings, 199 perforations were
made for 99.5% efficiency. The one shot that did not penetrate all five strings
of casing was the bottom shot in the cemented casing layers.

Seismic data confirmed that these shots would remain well within the seismic
parameters established for the CPP work area.

Demonstration of successful perforation of a five-casing string well completion
similar to the injection well was provided by this earlier testing. Results of
this testing is provided in the reports "Resuits of Perforation Testing",

MK-Environmental, September, 1989, and "Perforation Test", Fenix and Scisson,
September, 1989.

Mobilization and Orientation

Mobilization for the abandonment began on September 23, 1989. All personnel
directly involved with the actual work on the site went through the Site

Orientation. Radiation and respiratory training was given to all perscnnel
requiring the training.

A1l equipment was brought on-site ready for beginning of operations by September
29, 1989.

Perforating and Cementing Operations

Refer to Appendices B and C for daily operating reports and the cementer’s job
log respectively. Results of daily seismic data are reported in Appendix D.

A1l equipment required for the operations was on-site. Perforating and cementing
operations began on October 5, 1989,

A perforating gun was run into the 10-3/4 inch casing to a depth of 475 feet.
This was done to verify the bottom of the well bore. the gun rested on top of
the silt sediment layer which was identified by previous soil sampling work by
the USGS as being moderately consolidated. The fact that the sediment supported
the weight of the perforating gun indicates that the sediment would act as a

4
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support to the initial cement plug. the well bore was perforated from 475 feet
to 450 feet using three perforating guns containing a total of 100 perforating
shots of 34 gram conical shaped charges, providing a density of four shots per
foot (spf). Al1 charges throughout the project were 34 grams. Table 1 contains
a summary of perforating and grouting. Figure 1 is an as-built abandonment
schematic.

The USGS ran a television camera in the hole and verified the perforations from
450 feet to 465 feet. The camera entered disturbed, murky water and was unable
to obtain a clear view below 465 feet. The water was murky due to ash residue
from perforating.

The cement equipment was rigged up and 63 barrels of fresh water was pumped into
the formation at 0 PSI pressure. 300 sacks (65 barrels) of class "G" cement with
2% calcium chloride (CaCl) to accelerate the setting time was mixed and pumped
into the well at 0 pump pressure. The cement was displaced with 33 barrels of
water to a calculated depth of 450 feet. The well was shut-in with 0 PSI
pressures.

Prior to perforating and cementing the second interval from 450 feet to 420 feet,
a depth determination iog was run in the well ore to determine the top of the
cement. The top of the cement was measured at 452 feet. A total of about 63
barrels, 354 cubic feet (cf), of cement was displaced cutside of the HOPE, into
the well bore, and the adjacent formation. Due to hydrostatic equilibrium, the
level of the cement outside of the HDPE would be at the same level of the cement
measured inside the HOPE at 452 feet. Because of the consolidated nature of the

sediment at 475 feet, it is expected that the well is sealed from 452 to 475
feet.

The interval from 450 to 420 feet was perforated with four shots per foot using
120 conical-shaped charges of 34-grams per shot. Fresh water was pumped at a
200 psi pumping pressure at a rate of four barreis per minute (bpm) into the
formation. 160 sacks (approximately 33.5 barrels) of cement were mixed and
pumped at 4 bpm at a pumping pressure of 200 psi. The cement was displaced with
30.5 barrels of water. Immediate shut-in pressure was 100 psi. The next working
day, the cement level was measured at 422 feet, resulting in about 31.1 barrels
(175 cf) of cement displacement into the well bore and adjacent formation.

The well was then perforated with four shots per foot from 420 feet to 395 feet
and with two shots per foot from 395 feet to 390 feet. The circulation test
indicated a porous formation, because of the 300 psi pumping pressure falling
to 0 psi when pumping stopped. Therefore, 300 sacks (65 barrels) of cement with
2% CaCl was mixed and pumped at 4 bpm at a 0 psi pumping pressure. The cement
was displaced with 28 barrels of fresh water. The cement level was measured at
396 feet the following day, providing a displacement of 62.9 barrels (335 cf)
of cement into the well bore and adjacent formation from 396 to 422 feet,

The casings were then perforated with two shots per foot from 390 feet to 360
feet with a total of 60 shots. The circulation test indicated a high porosity
because of 0 pumping pressure at 4 bpm. The cementers mixed and pumped 300 sacks
(65 barrels) of cement with 2% CaCi at a rate of 4 bpm and a pumping pressure
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of 200 psi. The cement was displaced with 25.5 barrels of water at a rate of
2 bpm at a 200 psi pumping pressure. Immediate shut-in pressure was 0 psi.

It was observed that the vault contained about five feet of fluid. (See Figure
2 for vault layout) A measurement of the vault floor the next morning indicated
cement displacement in the vault from 23.5 feet to 21.4 feet. The water level
in the vauit was measured at 19.1 feet. The cement was measured inside the HDPE
liner at 140 feet from the surface. Calculations indicate a displacement of
20.42 barrels (236 cf) of cement into the weil bore and adjacent formation.
Again, due to hydrostatic equilibrium, it is expected that the cement level
outside of the HOPE is at the same level as the cement inside of the HOPE liner
at 140 feet.

Measures were taken to confirm a complete cement plug across the well bore. The
water level measured inside the HOPE at 52 feet indicated a possible breech in
the HDPE or in the riser assembly. This amount of water in the pipe represents
about four barrels of the total of 25.5 barrels of water used for displacement.
To ascertain leakage, six barrels of water were pumped into the well. Water
entrance into the vault was observed at about 0.25 bpm. To try and define if
the water loss was occurring through the HOPE or through the riser pipe assembly
at the surface, the USGS performed a television camera survey of the well bore.
The seal assembly appeared intact. Observation of the HDPE Tiner could only be
made to about 50 feet because of murky water encountered at this depth.

A telephone conference call was held to discuss and evaluate the condition of
the well and to establish procedures for further abandonment. Participants in
the discussions were F&S, WINCO, MK-FIC, MK-Environmental Services, USGS, DOE-ID,
and the IDWR. It was determined that a perforation/water loss test would be
performed to evaluate an across-the-well bore seal.

The perforating gun was lowered in the well bore to perforate with two shots at
130 feet. The water level was measured at 27 feet. After firing, the fluid
level in the casing dropped from 27 feet to 49.5 feet and stabilized.
Stabilization of the water level indicated that water was not being lost through
the underlying cement plug and verified an effective seal across the well bore.

A cement level of 140 feet can be further supported by the calculated cement
displacement. The well had been completed in 1986 at the surface with non-
shrink grout plugs placed five feet in depth between the 12-inch and 16-inch
casing annulus and between the 16-inch and 18-inch casing annulus. The bottom
of these casings are above the 390- to 360-foot cementing intervals, occurring
at 320 and 180 feet, respectively. In addition, gravel pack was installed in
all casing annuii outside of the 12-inch casing. Displacement calculations of
20.42 barrels {236 cf) of cement over 256 feet of borehole volume (from 396 to
140 feet), omitting the 12- to 16-inch and the 16- to 18-inch annuli, provides
a calculated gravel pack porosity of about 25%. This value is consistent with
known porosities of naturally-occurring gravels ranging from 25% to 45% and for
sand and gravel mixes which range from 10% to 55%.

It is further conjectured that overlying sedimentary zones have sloughed against
the outside casing walls and were probably dry prior to abandonment. As such,
water being displaced during circulation would have "wetted" these sediments,

&
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causing them to swell and, therefore, restricting grout movement into these
formations.

In addition, the viscosity of a cement slurry being displaced through dry soil
and rock is greatly increased because of water removed from the slurry mix by
absorption by the soil and rock. This also causes the cement to hydrate sooner
creating an accelerated setting time which then begins sealing the pores of soil
and rock preventing further migration.

Two perforating runs were made to perforate from 130 feet to 110 feet. A
circulation pumping pressure of 150 psi at 4.5 bpm indicated a porous formation.
The cementer pumped 55 sacks (11 barrels) of cement with 2% CaCl at 3 bpm at 200
psi. The cement was displaced through the HDPE casing with 8 barrels of water
at 4 bpm and a pumping pressure of 250 psi. The immediate shut-in pressure was
0 psi. The following day, the cement was measured at 108 feet. Cement was
measured in the vault at 21.1 feet. Therefore, about 5 barrels (28 cf) of cement
were displaced into the borehole and adjacent formation. This provided a seal
in the well from 108 feet to 140 feet.

Perforating guns were run into the hole and the well was perforated from 107 feet
to 27 feet. A circulation test was run after each 10-foot perforating interval.
The injection rate varied from 3 bpm to 5 bpm at an observed constant 250 psi

pumping pressure. This indicated a relatively homogeneous well bore and
formation.

The well was cemented with 300 sacks (63 barrels) of cement with 2% CaCl followed
with approximately 250 sacks (28 barrels) of cement with no CaCl additive to
provide additional grout strength near the surface. Cement was initially pumped
at about 5 bpm at a pumping pressure of 275 psi. Cement was observed entering
the vault floor after about 20 barrels of cement had been pumped.  When
approximately 45 barrels of cement had been pumped, the riser pipe assembly
abruptly lifted a few inches vertically. The injection rate was reduced from
5 bpm to 2 bpm to reduce pumping pressure on the pipe assembly and to reduce the
amount of cement entering the vault. The cement was displaced with one barrel
of water to clear the lines from the cementing unit to the riser system. Shut-
in pressure was 0 psi.

The following work day, the cement inside the HDPE casing was measured at 40 feet
from the surface. The cement in the vault was measured at 18.5 feet. This
provides a displacement of about 60 barrels (337 cf) of cement into the borehale
and adjacent formation, providing a seal from 40 feet to 108 feet. However, it
is expected that some cement extended up to the top of the casings at 24.5 feet
and into the vault because of the amount of cement which entered from the bottom
of the vault.

Final cementing consisted of pouring 15 sacks (3 barrels) of cement with no CaCl
additive into the top of the riser pipe. The top of the cement was measured at
13.2 feet about one hour after final cementing, indicating cement displacement
through the 27 to 40 feet interval. The top of the cement stabilized at 17.2
feet below surface, or about 7.3 feet above the top of the weil bore. This
provides for about 1.5 barrels (8.5 cf) of cement displacement into the borehole
and adjacent formation. At a gravel pack porosity of 25%, the required volume

7

60¢900



of cement to fill the well bore annulus from 40 feet to about 27.5 feet (the
depth of the grout plugs around the 16-inch and 18-inch steel casings) is about
1.3 barrels. A volume of about 0.3 barrels would be reguired to fill the
remaining five feet of borehole around the outside of the 18-inch casing.

Therefore, an effective seal was placed from the top of the well bore at 24.5
feet to 40 feet.

Demobilization

A1l crews were released after the well was sealed to 18.5 feet., Demobilization
from the site was compieted October 18, 1989 by fenix & Scisson.

On Wednesday, November 15, 1989, MK-FIC poured eight cubic yards of 3000 pound
design mix grout into the vault at the top of the well. This filled the vault
from 18.5 feet to 5.0 feet,

Then on Monday, November 20, 1989, MK-FIC poured approximately five cubic yards
of 3000 pound design mix grout into the vault. This filled the vault from 5.0
feet to the top of the ring at the surface.

CONCLUSIONS

Radiation monitoring of all downhole equipment and cable used in and out of the
well bore was conducted by WINCO Health Physics to monitor contamination. In
addition, air at the wellhead was monitored. No contamination was encountered
throughout the entire abandonment project.

A total of about 245 barrels (1,376 cf or 51 yd®) of cement was displaced through
the 10-3/4 inch HDPE liner and into the remaining casing(s), 24-inch borehole
annuli, and adjacent formation. The total volume of an "open" annulus between

the 24-inch borehole and the 10-3/4 inch HDPE is approximately 198 barrels {1,110
cf or 41 yd%).

Assuming a 25% porosity of the gravel pack and discounting any volume represented
by casings, the available volume of the annulus is about 50 barrels (280 cf).
Therefore, the volume of grout displaced into the annulus is about four times
the voliume of available annulus space. This provides for about 195 barrels
(1,022 cf) of formational displacement.

The inside of 10-3/4 inch HDPE was sealed from the bottom to a completicon level
of 17.2 feet below surface with about 72 barrels (404 c¢f) of grout. The bottom

five feet of the vault was filled and sealed with about 57.3 barrels (322 cf)
of cement.

Cementing densities of about 15.8 1b/gal were maintained throughout the
abandonment except near the top of the wells where 16.2 1b/gal densities were
used for greater strength. Compressive strengths of cement samples ranged from
about 1,500 psi in 18 hours to approximately 3,500 psi in three days.

On-site seismic recordings during blasting operations verified non-exceedance
of an allowable maximum allowable particle velocity of two (2) inches per second.
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A final report by Vibra Tech, the seismic subcontractor to the project, is to
be completed and will be placed in the project files of MK-FIC.

Based upon circulation and cementing performance, observed cementing level
completions, and calculated grout displacement, it is concluded that the well
has been effectively sealed for final abandonment of the remaining vaulted area.
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wmn~PERFORATION---~ =~=mmm--=- CIRCULATION -—-- CEMENTING--======-
DEPTH PUMP PUMP
INTERVAL SHOTS TOTAL RATE PRESSURE TOTAL RATE PRESSURE TOTAL RATE
DATE [FEET) {SPF}* {BARRELS)® [BPM) {PSI)  {BARRELS) {BPM) (PSI) {BARREL S} {BPM)
10/5/89 475-450 4 63 5 o 65 5 0 13 5
10/6/83 450-420 4 60 4 200 33.5 4 200 30.5 2.5
10/9/89 420-390 472" 60 3.5 3060 65 q o 28 2
10/10/89 390-360 2 63 4 0 65 L] 200 25.5 4
10/11/89  ~- -- 6 1 150 -- -- -- -- --
10/12/83 130 2 WATER LEVEL DROPPED 22.5 FEET AND STABILIZED
10/12/89 130-110 2 14.5 4.5 150 11 3 200 ] 4
10/13/89 107- 97 2 7 3 250
107- 87 2 7 3 250
107~ 77 2 7 4 250
107~ 67 2 7 4 250
107- 57 2 15 5 250
107- 47 2 5 5 250
107- 37 Z 10 4 250
107- 27 2 10 4 250 91 2 250 1 2
10/16/89 -- -- -- -- -- 3 2 FREE FLOW --
TOTAL 333.5
*  shots per foot, 90 degree phase pattern
1 barrel equals 42 gallons; 1 cubic yard equals 4.8 barrels
®  measured from top of vault and insideof 10-3/4 inch HOPE Tiner
4 displacement to formation and welil bore outside the HOPE liner
* 2 shots per foot from 385 to 390 feet
L perforated at 10-foot intervals

F:\SSM\RWR\3750.RPT

PERFORATION AND CEMENTING SUMMARY

TABLE 1

allowance for volume of grout pumped inside vault

13

w~r——=—~--——-DISPLACEMENT - —-~-===m== -ANNULUS DISPLACEMENT-

PUMP  SHUT-IN CEMENT

ACTUAL
VOLUME

PRESSURE PRESSURE DEPTH  DISPLACEMENT®
{PS1} (FEFT)® _ [BARRELS)

(pSt)
0 0 452
200 100 422
0 0 39
200 0 140
- -- 140
250 0 108
250 0 40
-- - 142

63
311
62.9
20.49

5.08

60.09
b5

243.3
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FIGURE 1
PERFORATION AND CEMENTING SCYEDULE
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FIGURE 2

INJECTION WELL VAULT AREA SCHEMATIC
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. X Change Order No. —_— Pursuanl to the Changes Amgie (GP E9£) 1he Subconiracior 15 heredy drected 19 proceed as 'oliow

S Cther . Putsuani o Atticle

THE SUBCONTRACTOR IS ADVISED HEREBY THAT PERFORMANCE COF WORK AT THE INJECTION WELL
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" Change Order No.
0l Other _________ Pursuant 10 Articte
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THE OPERATING CONTRACTOR HAS REQUESTED THAT THESUBJECT SURVEY BE PERFORMED ON THE
SUBCONTRACTOR'S EQUIPMENTBECAUSE OF THE COMPLEXITY AND SIZE OF THE EQUIPMENT, EVEN
THOUGH THE EQUIPMENT IS NOT OF EARTH MOVING TYPE. ACCORDINGLY, THE SUBCUNTRF,\CTOR'S
WORK SCOPE SHALL BE PERFORMED IN ACCORDANCE WITH THE SURVEY.
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HEALTH PHYSICS SURVEYS OF EARTH MOVING AND RELATED EQUIPMENT

A1l earth-moving and related eguipment including, but not limited to,
dump trucks, front-end loaders, backhoes, rollers, tampers, compactors,
crane buckets, etc. must be surveyed by Health Physics prior to start of
work and upon completion of work. Efquipment shall not be removed from the
INEL, used, or taken to another facility {incliuding the FPR Project) without
this survey taking place.

These surveys shall take approximately eight hours to perform and will
normally be performed on a backshift. The surveys shall be requested by
submitting a completed "Request for HP Survey of Earth Moving Equipment"
form to the MK-FIC Construction Engineer (CE). Forms are available from the
CE at CPP 698. Forms must be submitted to the CE before 2:00 PM of the
working day prior to the date on which the survey is requested. Completed
request forms shall be returned to the MK-FIC Construction Engineer upon
compietion of the survey.

A1l equipment shall be visually inspected for oil, hydrauiic or other
leaks and repairs made before equipment is brought on-site. Prior to the
survey, the Subcontractor shall clean his equipment by high pressure water,
steam or sandblasting as appropriate to insure that a thorough HP survey
can be performed. Precautions shall be taken to keep equipment fluids,
filters, etc. from absorbing possible contaminated particles wnen working
in areas in which such precautions are required.

Tne sequence to be followed for this process will be, for =xample, as
follows:

1. The Subcontractor submits a "Request for HP Survey of Equipment”
form on Thursday to the CE prior to 2:00 PM for his work scheduled
to start Monday morning.

2. While the request is being set up within MK-Ferquson of Idaho
Company (MK-FIC) and the Operating Contractor, the Subcontractor
will inspect his equipment for leaks of fluids, stc.., and make
repairs as needed. Equipment will be cleaned as needed prior to
coming on-site. .

3. Friday morning the Construction Engineer will notify the
Subcontractor when the survey will take place Friday evening or
at another time over the weekend, and where the equipment must be
parked by 4:00 PM Friday to be surveyed.

4. On backshift Friday or over the weekend, the equipment will be
surveyed.

5. On Monday morning by 9:00 AM, the equipment will be authorized
access to the facility if clean or the Subcontractor will be
directed to remove the equipment if not clean.

0

6029
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REQUEST FOR HP SURVEY OF
EARTH MOVING EQUIPMENT
1. Requestor
2. Project Title
Subcontract No.
3. Equipment Requiring Survey (list each piece):
4. Date Survey is requested for:
{date) (time)

5. Signature of Requestor

(date & time

6. Signature of Construction Engineer

submittea)

(date & time

7. Signature of HP Representative

received)

Upon Notification

(date & time

8. Signature of HP Representative

received)

Completing Survey

(date & time

Distribution:
Signatures

Subcantract Administrator
0/C Project Manager

completed)

60900



EARTH MOVING EQUIPMENT SURVEY FLOWCHART
FOR ENTRY INTO CPP

?

!
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W

SUBCONTRACTCR
INSPECTS EQUIPMENT
FOR LEAKS AND
PERFORMS NECESSARY
REPAIRS

A 4

SUBCONTRACTOR
CLEAN/SANDBLAST/
PAINT

EQUIPMENT OFFSITE

|

SUBCCNTRACTCR

SUBMITS REQUEST

FOR SURVEY 10
Ce

T

CE TRANSMIT TO
PROJECT MANAGER
(PM)

\

PM TRANSMITS
REQUEST TO OHP

OHP /PM NQTIFIES
Ct OF TIME AND
PLACE OF SURVEY

A

CE NOTIFIES
SUBCONTRACTOR
OF TIME AND PLACE
OF SURVEY

-

SUBCONTRACTOR
DELIVERS EQUIPMENT
QUTSIDE TQ CPP
FOR SURVEY

v

OHP PERFORMS SURVEY

)

A es D owr e

-y’ /
52 FAO3g

[

CONTAMINATED

EQUIPMENT WILL
BE RETURNED TO
SUBCONTRACTOR
FOR BISPOSITICN

CLEAN
NON—CONTAMINATED
WILL BE AUTHORIZED
TO ENTER CPP

SUBCONTRACTOR
PERFORMS WORK
WITHIN CPP
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EARTH MOVING EQUIPMENT SURVEY FLOWCHART *27737

SUBCONTRACTOR
PERFORM GENERAL
CLEANUP OF
EQUIPMENT AT
JOBSITE PER OHP
DIRECTION

SUBCONTRACTCR

SUBMITS REQUEST

FOR SURVEY TC
ceE

i

CE SUBMITS REQUEST
TO PROJECT MANAGER
(PM)

\

PM TRANSMITS
REQUEST TO OHP

4

OHP ESTABLISHES TIME
AND LOCATION OF
SURVEY AND NOTIFY
P\ AND CE

y

CE NOTFIES
SUBCONTRACTOR

OF TIME AND LOCATION
OF SURVEY

ISSUE GREEN TAG

/

SUBCONTRACTCR
DELIVERS EQUIPMENT TO
LOCATION AT TIME
DESIGNATED

V!

CHP PERFORMS SURVEY

|

FOR REMOVAL FROM CPP

b

IF CLEAN
SUBCONTRACTCOR SHALY
REMOVE EQUIPMENT
FROM CFP

i

IF CONTAMINATED OHP
WILL ISSUE ‘WRITTEN
DIRECTIONS FOR
DECONTAMINATION TO
PM AND CE
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"Project Manager 1o determine requirement for AE review/signatuse approval.
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To Be Completed By
.¢ Administrator/Construction Engineer

f

Subce

Disposition;
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RADIQLOGICA. WORK CONTROL FROCEDIRE FOR INMIECTION
WELL ABANDONMENT

Prepared Bv: J._L. Fickrell/G. Clarke
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Rad. Eng.: Bl Baer) s 10/3/34
FURFCSE

The scope of this oroject is to perform the followina work to conplete
injection well abandonment.

FESTRICTIONS

2.1 FADICLOGICAL EVALLUGTION

(a) The Well pit/basement area is currently a clean area. The
well has a potential for intermal contamination. The
general body radiation field in the work area is less than
1 mr/hr beta—gamma.

FROCEDURE

J.1 ERERECUISITES

{a) A Constructiom Safe Worlk Permit (C3WF) shall be required
for each shift.

{b) The HF techmician shall survev the work area pericdically
to determine radiological conditicns during work activities
to enswe levels do not exceed those at start of the job.

(c) HP tectnician shall monitor well Fead extension using CAMs
ar other air sampling equipment during detonation and
opening of the extension tube after a detonation. Air
sampling shall be performed during the cutting of the ouns.

{d)Y ALl workers shall be radiation worker and respirator
trained and qualified to work in the area if radicactive
contamination is found.

{e) A pre—job briefing shall be beld each shift for workers, bv
supervision, with H persconel to describe any changes
since the last shift. This shall include: radiological
conditions, work restrictions. ALARA considerations, anti-C
requirements, respiratory protection, hazards, special
controls and anvy other
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instructions necessary to perform the jcb safely. A
pre—job briefing check:list (Form WINCO S5%03) shall be
completed and attached to the CSWF.

All personnel at the job site shall wear as a minimum plant
blues. If contamination is found anti—c clothing shall be
prescibed depending on the levels. This equipment shall be
GFE.

All necessary tools, eguipment and materials shall be
assembled in the work area prior to starting the job. The
H* shall survey all equipment, tools, waste, etc., removed
from the job site assuwring that segregation, containment,
and disposal are correctly performed.

Full time HF coverage shall be required when detonating
charges and removing equipment from the well. All
equipment removed from the well shall be surveyed to
determine disposition. Survey for loose and fixed
contamination. Any time radiological conditions change
which could affect job safety, the job will be terminated
until an evaluation is made by OHF Supervision, the project
and/or field engineer, construction engineer, radiological
engineer and construction foreman.

Ffi drain trough shall be staged at ground level, at the
extension tube, such that it can drain back into the
extension tube.

All radicactive waste shall be disposed of each shift.

All warkers shall strvey for betasgamma end alpha
contamination immediately upon leaving the work area.

Mose swabs and sputum samples shall be taken as deemed
necessary by OHF. IT any facial contamination is found,
biocassay samples may be required by WINCO Radiation
Technology.-

All coostruction workers leaving Zone III areas shall wash
before changing into personal clothing and leaving the
plant. :

The worlk area should be staged with plywood and tu—tuff on
the groud to give a stable working platform.
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3.2 Work Performance:

1. fn approved Blasting (Ferforaticn) and grouting procedure shall
be used in conjunction with this procedure.

2. Guns removed from the well after detonation:

a. Drain and remove the end caps on the guns and send to Decon
if required. '

b. Flace gun in a waste box, cut in half while reaching inside
the box using a porta-ban and HEFA exhauster or vacuum above
the cutting area. Use Zone I conditions to perform this step.

Note: If a gun has not completely detonated do not cut in half
or place in the waste box. Await fu-ther evaluation by
projects and the detonation expert.
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TIME PRESSURES PSI FLUID PUMPED DATA
amcom | SETEE [ awworus | TOTM T RumerePe T RATE e
NQiry Sf o e T
TesT ling T = 0L 0.5/
i
f!{}‘ﬁ Jr—/"f _ /. ! L‘/.L'_;Li .’,Qc_,. oY -]z"\ / 7 ‘Ii‘, v ,: o
,(é./.} PR ! __:; s - // Ao A, ST e
200 R e N NS Y A A Y X
._{;1/)(/ e e RS




BJ-TITAN SERVICES

PO BOX 4442 HOUSTON. TX 77210

s

CEMENTING LOG

STAGE NO

CEMENT DATA

. s
Dale /f‘/ﬁ ad v Dlstnctf?/-ﬁ’f"/' 7“7 Ticket NQD:LM_ Spacer Type: /’:’ /? /4/'7'/, //" / —
Company frrsi K‘AS‘('/J‘I&/) Rig Amit Sks Yield f13/sk Dansity <, 4/ PPG
Lesse L2244 - £5. Cl~ Fo< well No
County KHred4g State YA /0 —
Locauon Field LEAD Pump Time / Z/-"'_‘ hrs. Tvpe‘%’( o /.//' /{7"':’-:
Excess

CASING DATA PTA O Squeeze &Y am 5277 Sks Yiewd " Hissk Density_c, <5 PPG
2::3??[% . Tylr:ermednate a P:c:::‘nlun E}{/"‘ - Liner O TAIL Pump Time hrs. Tv::cess

Amt Sks Y!eld filysk Densny_________ PPG

//“’/ Do HD PE, [ 227

WATER Lead. .g L ( galss/sk Tall________ gals/sk Total ;, .5 Bbis.

Lol Ahickne s ) 22 =
Casing Depths Top _Q/r /!?C. 4/]&

Bottom Pump Frucks Used /5"4/ /’Q_\\’/}
—~
Bulk Equip 4/4 9//)" Y /S( il
Dnill Pipe. Size Wenght Collars
Qpen Hole: Size It PB o ft Float Equp Manutacturer
CAPACITY FACTORS Shoe Type Ceptn
_@_L 437
Casing 8uls/Lin Aoty Bl __‘_4,4__.4_______ Float Type Depth
Open Holes Bbls/Lin ft meﬁlhl Zf?._.,.:./ Centranzers Quaniity Plugs Top Btm
Dnill Pipe Bbls/Lin ft Lin 1 Bbl Stage Coliars
Annuius Bbls/Lin f Lin M. Bhi Special Equip
”~
Bbis/Lin 1 Lin ft Bbi Disp Flud Type /L]/"/ Amur} < _ Bbis Vweght £ T T "'4/ PPG
. P A~
Pertorations  From 4/7/)1 how_ 2S2 o An Mud Type Weight PPG
. —r . o S
COMPANY REPRESENTATIVE Z)//? %/J,/‘)r’ ey CEMENTER i e /2//9 Loy
J -
TIME PRESSURES PSi FLUID PUMPED DATA T
) BfANOE TOTAL Pumpea Per AATE REMARKS
AM- BB CASING ANNULUS FLUID Time Pergn | Bbis M L
| A N N .
! T fenpce Cig o~y :
s
- 5 B T o s Lo
q.‘:{r 200 522 L,z Z S AP A S AV oV LR/,
< AR ) 4 —— ; " =
208 LT L bl e & Ll AAs IR TT,
L5 i s 2 e mm d o~ TN, g
Y Y Ty A
VAT P i, ’
Nprgt sl o




BJ-TITAN SERVICES

PO BOX 4442 HOUSTON. TX 77210

'

CEMENTING LOG

CEMENT DATA:

STAGE NO.

P - - o~
Date L TS District /it e 7o Ticket No.23 PP Q : Spacer Type:
Company ol VA G- Ten Rig Amt. Sks Yeeld fi/sk Density PPG
- . <~ - P
Lease /70,0~ £ 5 g~ L% Well No.
County Sl T Statew 7 XA LT
Location Field LEAD. Pump Time hrs. Type
Excess
CASING DATA PTA O Squeeze U Amt, Sks Yield ft3/sk Density PPG
Surtace O Intermediate O Production O Liner O TAIL: Pump Time hrs. Type -
o f//-' Lot
Size N 7€ Type Weight v Collar Excess
7= ‘: Amt Sks Yieid ft3/sk Density PPG
o = A ~—
) R R e Y s LT WATER. Lead gals/sk Tail gais/sk Total Bbis.
Lol Ay nhone i LD~ /ST
- cm 2 S NSy
Casing Depths. Top Lz/» /7 772 Bottom s e Pump Trucks Used : "
Bulk Equip.
Dritl Pipe. Size Weight Coilars
Open Hole' Size TD it PBto ft Float Equip: Manufacturer
CAPACITY FACTORS o Shoe Type Depth
~ L JEEPR
Casing Bhis/Lin ft X <~ . kundveBol Ll Float Type Oepth
Open Holes Bbts/Lin ft 77 &S AfntassBol __, .7 o T2 Centralizers Quantity Plugs Top Bim
Dnll Pipe Bbls/Lin ft Lin ft BB Stage Collars
Annuius BblsLin f1 Lin #t. Bbl Special Equip
Btu]s/Lm f1 Lin 4. 80l Oisp Fluid Type Amt Bols Weight PPG
Pertorations  From ft 1o ft Ami Mud Type Waeaght PPG
I T e VA
COMPANY AEPARESENTATIVE 7 /20— e T CEMENTER £ 2 MRy A
TIME PRESSURES PSI FLUID PUMPED DATA
) ;DRLL FIPE TOTAL Puinpea Per RATE REMARKS
AMPM CASING ANNULUS FLUID Time Poroor Blus Min
/ 7 ~ - -
S ~, . —
| ot e s - B oy s -
D fLF s 4 ; ; e .
7 -
A4 ; T s — - -
R P o ; e




BJ-TITAN SERVICES

CEMENTING LOG

STAGE NO.
PO BOX 4442 HOQUSTON. TX 77230
o CEMENT DATA
e i - -
Date L7~/ 0 ¢ District .p’!/’)/’/"‘ Spacer Type: /‘4{'{ Y A L R
Company Ll i s T e Amt. Sks Yieid fl/sk Densiy _"-"4-’1 PPG
Lease 2008 - L5 Aok - Do
2 . .
County /4/’ o
S et ) B
Locanon LEAD. Pump Time i L= hrs. Type - L
Excess
= Iy £
CASING DATA PTA O3 Squeeze [T Amit. ; e Sks Yield __/, o~ "~/ f1i/sk Density / P PPG
Surace O Intermediate O Production O o Liner O TAIL: Pump Time nrs. Type
o~ )
Size Q"’/F Type Weight D7 Collar Excess

- ? ?/

ra Amt.____________ Sks Yield ftissk Density PPG
- / e - Y, ' _" - ‘l
//.5 f'(/ O/‘.’ el ons ///ﬁ/ L! ’{/L Oﬂf: WATER: Lead A gals/sk Tail gaisssk Totalb _ .- ‘( Bbls.
- - s -~ .
Lol ik c~) 02 /2y
o~ I o
Casing Depths Top Bottom Pump Trucks Used /;_‘5 VaRed e
A ATy e = e
Bulk Equip. Z/f "'D/: - oe
Drill Pipe Size Weight Collars
Open Hole. Size D it PB 1o ft Float Equip’ Manufacturer
CAPACITY FACTORS Shoe Type Depth
Casing Bbis/Lin f1 .C/ [‘; A PP A2 Fioat Type Cepth
LDpengons Bbis/Lin W __f S Aol __ o 20 Centralizers. Quantity Plugs Top Btm
Dnil Pipe asls/Lin f1 Lin v Bbl Stage Coilars
Annulus Bbls Lin fi Ln it Bhi Special Equip
——eesm—— B ~ [ N
BbJS/Lln fr Lin i1 Bbl Disp Fluid Type f o £ Amt Bbis Wewght _“_p E PPG
Pertforations  From _L:)/,/' ft to /"—"/, ht Amit Mud Type Weight PPG
) 2Pn ‘ —_ S S
COMPANY REPRESENTATIVE VAN - B V//?r-’f‘éf CEMENTER "//": A AP
TIME PRESSURES PSI FLUID PUMPED DATA
DR TOTAL Puinped Per RATE REMARKS
AM.FM CASING ANNULUS FLUID Time Pe wil Ahis Man
it e B A et R o e
O At e Tt oo -
; -
7 . vy - K
pl v e /&4 [ | S S L v ST A A
LoD " a2 i
- -~ P . -
nz2s Y924 2507 )74 = gt A A S ey,
22 yprrs, e 3 e < lese / P YA
ra
f:/-;/-, - S s .__/'/' '/)'




BJ-TITAN SERVICES

PO BOX 4442 HOUSTON. TX 77210

9

CEMENTING LOG

STAGE NO

CEMENT DATA:

Date/é""/"'"‘f? < Dlslnctp/'}’l"f'#{‘r Ticket NoSzZ e Spacer Type:
Company ;"’/7/')’ + Cosemzpy Rig Amit. Sks Yield f1/sk Density PPG
Lease /70 f/4 ~ L5 - AL~ Zoy Well No
County Loy State 72/ £ _
Locauon Field LEAD: Pump Time / é’ - hrs. Type '/: - ;(7“ 0','-‘!
; Excess
CASING DATA PTA O Squeere£] Aml‘{: ’,’('2 Sks Yield /[ (é/Z fi/sk Densmny /'{‘4‘;‘ PPG
Surface (J Inermediate (1 Production O3 Liner O TAIL: Pump Time nrs. Type o
= &~
Size g‘"/f:' Type Weight ,9 4 Collar Excess
A 2P Ami._________ Sks Yield fissk Densty__________ PPG
83T Dt s MoRPE /S22 WATER Lead . G, gaisssk Tal_____ gats/sk Totat 2.5/, 3 gois.
wiRl thiclriese) 127 '
Casing Depths Top O - Bottem __ /7777 Pump Trucks Used / QU "/f.izf’
Bulk Equip U/ D/ ‘A - (‘;?l?fj
Ol Pipe. Size Weight Collars
Open Hole Size 10 ftt PBo_____ = ft Float Equip Manufacturer
CAPACITY FACTORS Shoe Type Depth
Casing Bbls/Lin f1 “/‘é bebeg0l __ZL 27 Float Type Depth
Gpenrbioles Bbls/Lin f1 A A B BBl _, Centralizers Quantily Plugs Top Btm
Onil Pipe Bbis/Lin f1 Lin f1 Bbi Stage Collars
Annutus Bbls/Lin ft Lin ft Bbl Special Equip
Bbls/Lin ft Lin fi Bl Oisp Flud Type [~ «1(7 am _/ Bois Weignt 2 24/ peg
Perforatians  From J{) z ft to .’(.‘ z ft Amit Mud Type i Weight PPG
COMPANY REPRESENTATIVE O(‘/“ £ eno n’)/ﬁ.f CEMENTER T enn LA I
P
TIME PRESSURES PSI FLUID PUMPED DATA o
amem | PEERET | awwows | R5 | Tibe | i b RemATeS
Nl oG w2 o
el /f,p gt = — :
Slet | e [ L ILZ Ve Do TTT e T
o LI ;e jr .2 / : - r“,//f g s 2,
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VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client _Fenix t Sci<von

Job Location I N E {— ULH ’Ptr(-;_n&.«‘ed

Date _lo -5 - q Blast No. , Time ﬁq ! .5%

Exact Blast Location IM Loir\\ % ' -C,o,,\ lusl(rmwlf

. n
Remarks: ZI(O ’wc_:’.rm cJ-\ugé \u‘:\-\-’\Lp 'm’e.l\

Vibration Analysis by: Date:

E No. of Holes ‘ Diameter in. Avg. Depth _—_47‘5 ft. Subgrade
g Spacing N ft. Burden _ fs. Avg. Stemming ""
T Make & Type of Explosives: Delay Make
2 40 - 34 G 5Lﬂuﬂﬂl ‘—Lij_s_)_ Ibs. Delay Type & Nos.
I Ibs. Min. deiay period ms.
Ibs. Max. lbs./delay period 2.0 ibs.
Ibs. Blaster
lbs. Weather 46° F C‘\\P\
Total Explosives Ibs. Wind Direction & Speed __—
Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
D per hole; amount of stemming between powder columns; nominal delay time between decks, holes
.f: and rows. (Use reverse side if necessary.}
A
|
L
E S -
D
1
A el
S Rl O
T &
! ——3—
F
0
R
M
A
T I —
o) S
-\‘_ 1
N -B\n u‘ ~) L‘J‘ t/
Everiert Oniy
S| Selsmograph No.__2290 Range/Gain Setting Z ips [Trgger Cavel
? Date of last: Shoke Table Calibration_3° 3{-49 Microphone Calibration ?’751'7‘? ins
a Air channel low frequency limit Z Hertz
!
g Exact Seismograph Location < éou“ﬁ oC w,u ‘qm& aﬁm..h“' -l\[tliééé
]
A 4
':! Seismograph Distance & Direction from Blast % 650{’\'\
0 Peak Overpressure “3 dB Scaled Distance
Meters
% Peak Particla Velocity Ol< ips Operator _C‘_Ol'ud- M&\L‘LSQM
A

VTE1l03

Vibra-Tech Enqineers. inn Inbernatonal PTG



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client FU!I'{ ¢ Sas&O'-'

Job Location___IMELL
Date _(0-5 -4 Blast No. | Time Qﬁq' 3%
Exact Blast Location__ 4 ?S -’-{C,{ (L)c.»s[»\e.
E No. of Holes_l____ Diameter___ __in. Avg. Depth__——  _ft. Subgrade__ — — ft
g Spacing - ﬂ(jm Burden — fi. Avg. Stemming —_ ft.
T | Make & Type of Explosives: ( Delay Make
2 “40 343@%&; Delay Type & Nos.
1 ths. Min. delay period ms.
lbs. "~ Mak. lbs./delay period 2.0 s
Ibs. Blaster
Ibs. Waather 40 E
Total Explosives lbs. Wind Direction & Speed C&IF\
Detail or Diagrom Blast Layout: Number of rows; Number of holes in each row; Number of decks
D per hole; amount of stemming between powder columns; nominal delay time between decks, holes
.f. and rows. (Use reverse side if necessary.)
A
|
L
E
D
3
A w5 290
A 1:\'% T 2 e eL{
7 pal
T B B O
i o ¢ —
N
F |t — 30’
R . \
N | j
A
T
|
o}
N
Everiart Only
g | Seismograph No. 2 34{ Range/Gain Setting _ _/ iPS [ Trigger Level
‘li Date of last: Shake Table Calibration _2=-2%-%9 Microphone Calibration_&-21-%1 ips
;‘5‘ Air channel low frequency limit 2 Hertz
g Exact Seismograph Location rAs& CD--L:\ 'R,».....
2 _L-HSlL,C R |r_l.j é:éL
!
Seismograph Distance irection from Blast -
E & Direction from B 20" ( tadoo \
D Peak Overpressura (\@f 0o dB  Scaled Distance
Meters .
# Peak Particle Veiocity_._o._-g'_—?'_ips Operator ﬁ)\-g Nﬁh@a#
A | Remarks:

Vibration Analysis by: Date:

Vibra-Tech Engineers, Inc.

IMernatong Fhrng



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client rﬁul‘i tSCI.SSO\hA

Job Location__L N EL
Date (}-< -9 Blast No. [ Time _ £33
Exact Blast Location _LM L-:t—u
’ .
E No. of Holes_f__ Diameter in. Avg. Depth_(_.tlg____ﬂ. Subgrade _ .
g Spacing — ft. Burden ft. Avg. Stemming ft.
T | Make & Type of Explosives: Delay Make
D
A 40 by ‘3"‘"“ SLA{;pL t"L-t'ij_ ibs. Detay Type & Nos.
T
A Ibs. Min. delay period ms.
Ibs. Max. ibs./delay geriod 2.0 bs.
Ibs. Blaster
2
Ibs. Woeather 40" F
Total Explosives ) —— Ibs.  Wind Direction & Speed C&\h
Detait or Diagram Biast Layout: Number of rows; Number of holes in each row: Number of decks
[E) per hole; amount of stemming between powder columns; nominal deley time between decks, holes
T and rows. (Use reverse side if necessary,)
A
|
L
E
D
B8
L
A
S
T
|
N
F
0
R
M
A
T
|
0
N
Everiert Only
g | Seismograph No. 27'(}6{ Range/Gain Setting f ips [Trigger Level
? Date of last: Shake Table Calibration ; Microphone Calibration ips
a Air channe! low frequency fimit _; Hertz
- '
8 Exact Seismograph Location Tasid A Lom  oe l“,c.L
2 Lwede -PJH'i (éé
!
fi Seismograph Distance & Direction from Blast GO
D Peak Overpressure 0% dB  Scaled Distance
A Meters , A
T Peak Particle Velocity___Q.ﬂ__lps Operator __(_ O{uu M.Maucsau
A | Remarks:
Vibration Analysis by: Date: _
VTEl03

Vibra-Tech Engineers, ine.

Ml 8 Bk s imems s



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client EN(% t Scisson
Job Location T—-N el

Vibra-Tech Enaineers. In~

Date {0 5 -39 Blast No. Z Time __[0°23
Exact Blast Location T ol
E No. of Holes ‘ Diameter - in. Avg. Depth 65 ft. Subgrade
g Spacing - ft. Burden — ft. Avg. Stemming __—__ ft.
T Make & Type of Explosives: Delay Make —
2 4O 345/-"1 5LM9_¢A CL_dujes Ibs. Delay Type & Nos. —
; lbs. Min. delay period — ms.
Ibs. Max. lbs./delay period 300 tbs.
Ibs. Blaster
lbs. Weather _FO F
Total Expiosives ibs. Wind Direction & Speed E ASR' !O-ngL\
Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
D per hole; amount of stemming between powder columns; nominal deloy time between decks, holes
.?. aond rows. (Use reverse side if necessary.)
A
I
L
E
D
B
L
A
S
T
i
N
F
O
R
M
A
T
i
9]
N
Everiert Only
s Seismograph No. 2345 Range/Gain Setting [ _-ips | Trigger Level
? Date of last: Shoke Table Calibration (-29-€4 Microphone Co]ibrotion_ﬁi‘?ﬁ. ips
a Air chennel low frequency limit 2 Hertz
g Exact Seismograph Location rf&‘-\’ C.,.L.[ 12&:.-\ ; Lﬁ\'tlt -BM.J Qéé
R
A /
:-’l Seismograph Distance & Direction from Blast =0
D ;Peak Overpressure [ 24 d8 Scaled Distonce
Meters -
; Peak Particle Velocity. 0¥ ¥ ips Operator Colu- ﬂq\-Le&oN
A ! Remarks:
Vibration Analysis by: Date:
VTE103

A adunsn FHNIONG



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client Cﬁu‘n{ ¢ SC(SSOH
Job Location_ L N1L_
Date _(O-S-H Blast No. 2 Time _£0:23

Exact Blast t ocation

E No.of Holes_—_ Diameter_____ in. Avg. oepm_’;@’i_ft. Subgrade ___—_
g Spacing — ft. Burden - ft. Avg. Stemming —

T | Make & Type of Explosives: Delay Make

[A) Ibs. Delay Type & Nos.

1 Ibs.  Min. delay period ms.

fbs. Max. \bs./delay period 3.0 Ibs. _
_ ibs. Blaster _
lbs. Weather _40°F
Total Explosives - Ibs. Wind Direction & Speed t"s{' (O"{L
Detail or Diogram Blast Layout: Number of rows; Number of holes in each row; Number of decks -- -

D per hole; amount of stemming between powder columns; nominal delay time between decks, holes
$ and rows. {Use reverse side if necessary.)

A

i

L

E

D

B

L

A

S

T

!

N

£

Q

R

M

A

T

i

0

N

Everiert Only
s Seismograph No. 22 QO Range/Gain Setting ( ips [ Trigger Level
E Date of last: Shake Table Calibration__% -4 Microphone Calibration 3 -31-%8 ips
ISA Air channel low frequency limit 2 Hertz
T -

g Exact Seismograph Location 3 50«&[- oQ‘ LJ-:,U HEAA A?Ah-sk" '?)“J ééé

R

A '

E Seismograph Distance & Direction from Blast 3 Sowu«

D Peak Overpressure 15 dB Scaled Distance

Meters { - - .
‘f‘ Peak Particle Velocity___-lG _ips  Operator Coh.. ﬂ&'u'cson
A | Remarks:

Vibration Analysis by: Date:

Vibra-Tech Engineers, Inc.

IMeTARUONSl Phing



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

C"«NB { 6(.;550.1

Client

Job Location -T— N £ L

Date _I)-5-94 Biast No.

Z (0.23

Time

Exact Blast Location

Remarks:

E No. of Holes Diameter _______ in. Avg. Depth_‘_ﬂszt. Subgrade ___— ____ft

g Spacing -— ft. Burden - ft. Avg. Stemming

T 1 Make & Type of Explosives: Delay Make

D

A L;O %grm 5L~tml CL&'yL Ibs. Delay Type & Nos.

I lbs. Min. delay period —_ ms.
tbs. Max, Ibs./delay period 3.0 ibs.
ibs. Blaster

-4
Ibs. Weather L/‘O £ _
Total Explosives _Ibs. Wind Direction & Speed 55\' 10 ¢ L\ ==
Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks

g per hole; amount of stemming between powder columns; nominal delay time between decks, holes

T and rows. (Use reverse side if necessary.)

A

t

L

E

D

B

L

A

S

T

|

N

[3

)

R

M

A

T

|
Q
N
Everert Only

S Seismograph No. 2 7% Range/Gain Setting—l__ips Trigger Level

? Date of last: Shake Table Calibration Microphone Calibrotion ips

a Air channe! low frequency limit Z Hertz

8 Exact Seismograph Location 66 -C»ou- 6L~‘:

3
z Seismograph Distance & Direction from Biast
ol iPeak QOverpressure ”j dB  Scaled Distance
eters
# Peak Particle Velocity__.Q..Qf__ips Operator Co\.;. N Mo
A

Vibration Analysis by:

Date:

Afihes Taakh Camic e eae Jo -



VIERA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

—
Client ___Ftmix { SC\SSQN
Job Location I—N EL

Vihra.Tanh Camlmanmm fu-

Date [D-5-¢9 Blast No. 3 Time __{['03
Exact Blast Location '

s No. of Holes_L_. Diameter ___——  jn. Avg. Depth_Li_&__ft. Subgrade__— _ ft.

g Spacing . ft Burden _ ft. Avg. Stemming — ft.

T Make & Type of Explosives: Delay Make

2 20 -3 Gzam SLA‘J.LA_QL“’.;:Q_ Ibs. Delay Type & Nos.

I Ibs. Min. delay period — ms.
lbs. Max. Ibs./delay period LS Ibs.
lbs. Blaster

1+)
lbs. Weather 45" E
Total Explosives lbs. Wind Direction & Speed _Cast [0 r«-eL
Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks

D per hole; amount of stemming between powder columns; nominal delay time between decks, holes

"IE' and rows. (Use reverse side if necessary.)

A

I

L

E

D

B

L

A

S

T

i

N

F

Q

R

M

ol

T

{

o)

]

Everiert Only

s Seismograph No. z?gcl Range/Gain Setling__j__ips Trigger Level

? Date of lost: Shake Table Calibration Microphone Calibration ips

a Air channel low frequency limit s Hertz

8 Exact Seismograph Location :r_u\fit T’smjﬁé

3
R
A ‘
l': Seismograph Distance & Direction from Blast EO tu&ws
o Peak Overpressure 1O dB  Scaled Distance
Meters .
? Peak Particle Veiocity. .0¢ ips  Operator Colln Mhu.(,\m
A | Remarks:
Vibration Analysis by: Date:
VTE10)



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client ﬁgx 1 SC\5S€>N
Job Location INEL

Date {0 =539 Blast No. 3 Time [F03
Exact Blast Location IA. Ut-\\ '

E No. of Holes____‘____ Diameter in.  Avg. Depth_d'__é.;_ﬂ- Subgrade

g Spacing - ft. Burden — ft. Avg. Stemming -

T Make & Type of Explosives: Delay Make

2 M&_’Q@LJ_’WFA Ibs. Delay Type & Nos. —

: Ibs. Min. delay period - ms.
' lbs. Max. Ibs./delay period \S- ibs.

Ibs. Blaster
@
Ibs. Weather 4'5 F
Total Explosives ibs. Wind Direction & Speed st 10"‘4?\'\
Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks

D per hole; amount of stemming between powder columns; nominal delay time between decks, holes
% and rows, (Use reverse side if necessary.)

A

!

L

E

D

B

L

A

s

T

|

N

F

9]

R

M

A

T

|

0O

N

Everiert Only

s Seismograph No. R4 Range/Gain Setting—]_ips Trigger Level
? Date of last: Shoke Toble CaIibrotionEM_Micmphone Calibration &=&1-3 1 239 ips
a Air channel low frequency limit Hertz

g Exact Seismograph LD&IIODM__&) gme—-— 6\3 CQL&

R

A !

fl Seismograph Distance & Direction from Blast ’50 __1s35 v 08 bvs\&\'ﬂ}

ol Peak Overpressure___ < 100 dB Scaled Distance

oaters .
? Peak Particle Velocity.Lips Operator Co\m t’\m\\@au
A

Ramarks:

Vibration Analysis by: Date:

Vibra-Tech Enainears. ine.

SRl PHhO



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client Cenix £ Scrson
Job Location I—“EL

Date _ {0 -5~ %9 Blast No. » Time _ 11’0
Exact Blast Location
E No. of Holes_l_ Diameter _— in. Avg. Deptn_é_l’&ft. Subgrade ___-— ft.
g Spacing i ft. Burden — ft. Avg. Stemming - ft.
T Make & Type of Explosives: Detay Make
2 20 Hgean b\Aﬂ@aL ey s, Delay Type & Nos.
1 lbs. Min, delay period ms.
Ibs. Max. ibs./delay period Lg Ibs.
Ibs. Blaster i
1-]
Ibs. Weather "'5 F
Total Explosives lbs. Wind Direction & Speed &t [0 NQL
Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
D per hole; amount of stemming between powder columns; nominal delay time between decks, holes
.f. and rows. {Use reverse side if necessary.)
A
I
L
[
D
B
L
A
s
T
]
N
F
O
R
M
A
T
i
0
N
- Everert Only
s Seismograph No. 2290 Range/Gain Setting ‘ ips [ Trigger Level
? Date of lost: Shake Table Calibration Microphone Calibration__________ ips
a Air channel low frequency limit Z Hertz
]
g Exact Selsmograph Location __ Dfsd s T’>ll§ &l 2 SQ..J.\A oL ka_l{Lek‘(
A
/
5 Seismograph Distance & Direction from Blast "3 U(L g -va- uL“Lutl
D ;Peak Overpressure 114 dB  Scaled Distance
Meters
? Peak Particle VelocityAips Operator Coluu M)\%Od
A

Remarks:

Vibration Analysis by: Date:

VTE103

Iaraabonal Frnlng

Vibra-Tech Engineers, inc.



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT
Client E\l\k 4 60\"’:'—‘09
Job Location AN ME_ L
Date {0-6 -9 Blast No. ___ 4~ Time __ 3 9:30

Exact Blast Location

E No. of Holes_,,__ Diameter ____in. Avg. Depth_&‘;‘(){t. Subgrade _— _ft.
g Spacing - ft. Burden — ft. Avg. Stemming —
T Make & Type of Explosives: Delay Make b
2 40 - 3’1’3.». sLAgei »CL@!: Ibs. Delay Type & Nos. -
I Ibs. Min. deiay period han ms.
' ___Ibs. Max. ibs./delay period 2.0 Ibs.
Ibs. Blaster A\U\.ol LJ\“II'\\P\S
Ibs. Weather Lfo. ‘: /—'( OU“CA‘-*+
Total Expiosives ibs. Wind Direction & Speed al"\
Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
D per hole; amount of stemming between powder columns; nominat delay time between decks, holes
'*Iz' ond rows. (Use reverse side if necessary.)
A
!
L
E
D
B
A 2710
S ® e
s a & 4
i ’ g’ i
N
£ \
o | {0’
M L
? la.‘* O --—--——---"'—“‘3(
|
o
N
Evertert Only
g | Seismograph No. 2290 : Range/Gain Setting —,___ips Trigger Level
? Date of lost: Shake Table Calibration Microphone Calibration ips
BSA Air chonnel low frequency limit Z Hertz
! .
g Exact Seismograph Location "3 Sl\u'\'\" o(' L.:Ou LmL Oy lﬁ; L;-_.
R
A i
El Seismograph Distance & Direction from Blast % SougL
D ;Paak Overpressure o dB  Scaled Distance
eters
# Peak Particle Velocity_m_ips Operator COt\'u MA'\L&SW
A | Remarks:
Vibration Analysis by: Date:
vTE LD

AVibven Toab Faelc o -ne 3



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client _Feain b Scisson

Job Location IN EL

Date l!}"é "‘& z B|ast No. é)t Tima O% .30
Exact Blast Location rP‘U C"’A Lu,.. ol ol
E No, of Holes_l__ Diameter in. Avg. Depthiwﬁ. Subgradze__—  ft
g Spacing s 1. Burden —_ ft. Avg. Stemming -
T Make & Type of Explosives: Delay Make
2 ugldh_ékqi}:_%ﬂ Ibs. Delay Type & Nos.
I Ibs. Min. deiay period ms.
Ibs. Max. bs./delay period 3.0 ibs.
Ibs. Blaster
Ibs. Weather “+O° F L( OUCKA$+
Total Explosives tbs. Wind Direction & Speed Gln
Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
D per hole; emount of stemming between powder columns; nominal delay time between decks, holes
'll:-' and rows. {(Use reverse side if necessary,)
A
|
L
E
D
B
L
A
S
T
t
N
£
0
R
M
A
T
|
O
N
Everiert Only
g | Seismograph No. 2245 Range/Gain Setting | iPS [Trigger Levet
ElE Date of last: Shake Table Calibration Microphone Calibration ips
a Alr channel low frequency limit 2 Hertz
8 Exact Seismograph Location
R
A
fl Seismograph Distance & Direction from Blast
D Peak QOverpressure M’Q‘ dB  Scaled Distance
Meters ) N\‘Z\ .
? Peak Particle Velocity. ips  Operator ‘_C;,]_LN_HQLSQ,,
A | Remarks: Mt& No{l‘ risct oller U[leme

Vibration Analysis by: Date:

VTE10)3



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client E;&n ¢ sa‘am
Job Location I._. M[S_: L
Date D619 Blast No. 4 Time O % 30
Exact Blast Location T ut,u ” pe.rcom\no'- 3 oh
E No. of Hales | Diameter in. Avg. Depth 40 -440n.  Subgrade
g Spacing ft. Burden _____ ft Avg. Stemming .
T Make & Type of Explosives: Delay Make
2 q0_- 34‘3'- SLL@QQS_ ibs. Delay Type & Nos.
I lbs. Min. delay period ms.
Ibs. Max. ibs./delay period 30 s
Ibs. Blaster
lbs. Weather _ 40" F pC
Total Explosives Ibs. Wind Direction & Speed Cal-
Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
D per hole; amount of stemming between powder columns; nominal delay time between decks, holes
.'i:: and rows. (Use reverse side if necessary.)
A
|
L
E
D
B
L
A
S
I
|
N
£
o)
R
M
A
T
|
o
N
Everiert Only
g | Seismograph No. 2189 : Range/Gain Sening—l___,ips Trigger Level
? Date of last: Shake Table Calibration Micrephone Calibration ips
a Air channel low frequency limit 2 Hertz
g Exact Seismograph Location_’rﬂq 666 o {f«“@[ 0?0* lhg CON'\AﬂI < {'
g lu\lau- VD—P{'
5 Seismograph Distance & Direction from Blast
0 | Peak Overpressure NE dB Scaoled Distance
Meters
# Peak Particle Valocity_NLips Operator Co\f... Hn“a-up...
A | Remarks: wak wob _vesek munmhal bekove sL.{‘

Vibration Analysis by: Date:

VTE10Q:



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client 'rwi Lﬁﬁés@g
Job Location__-rLM E L

Date _{0 - -9 Blast No. __5 Time
Exact Blast Location
E No. of Holes_(__ Diameter _________in. Avg. Depthmm Subgrade _—— _ ft
g Spacing ft. Burden — ft. Avg. Stemming -
T Make & Type of Explosives: Delay Make
2 c‘{O '34?'- CLM:WA Ibs. Delay Type & Nos.
1 ibs. Min, delay period ms.
Ibs. Max. Ibs./delay period 2.0 ibs.
Ibs. Blaster b D ilns
bs. weatner _40°E _ PC
Totai Explosives Ibs. Wind Direction & Speed Cﬁl"\
Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
D per hole; amount of stemming between powder columns; nominal delay time between decks, holes
.f. and rows. (Use reverse side if necessory.)
A
|
L
E
D
B
L
A
S
T
|
N
F
0
R
M
A
T
|
Q
N
Everiert Only
P Saeismograph No. ZZ?O Range/Gain Setting ! ips [ Trigger Level
? Date of last: Shake Table Calibration Microphone Calibration_ ips
hs.ﬂ Air channel low frequency limit 2 Hertz
[}
8 Exact Seismograph Location R See lr\\ aﬁ' u(u buLsi&g
3
R
A )
fl Seismograph Distance & Direction from Blast __ % So,lh
\Peak Qverpressure o 8 dB  Scaled Distance
D | Meters . 9 RLY . .
# Peak Particle Velocity__ Y -"23 ___ ips Operator Q‘.g Hglkam
A

Remarks:

Vibration Analysis by: Date:

VTE10.



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT
Client F;‘-Mlit fSassou
Job Location —I:N £ L
Date _ID-£ -4 Blast No. __ 5 Time 3700

Exact Blast Location

B | No. of Holes l Diameter in. Avg. Depth /46 =430 . Subgrade
g Spacing ft. Burden ft. Avg. Stemming ft.
T | Make & Type of Explosives: Delay Make
D -
A 40 -34 qe- ‘5\'~gd_¢ef3a__ Ibs. Delay Type & Nos.
T
A ibs. Min. delay period ms.
Ibs. Max. lbs./delay period Ibs.
Ibs. Blaster
Ibs. Weather éf'o : F' PC’
Total Explosives Ibs. Wind Direction & Speed G;l_.-..
Detail or Diagrom Blast Layout: Number of rows; Number of holes in each row; Number of decks
g per hole; amount of stemming between powder columns; nominal delay time between decks, holes
T and rows. {Use reverse side if necessary.)
A
|
L
E
D
B
L
A
S
T
t
N
F
e
R
M
A
T
|
¢)
N
Evertert Only
s Seismograph No. Zcéqs- : Range/Gain Setting__f_ips Trigger Level
? Date of last: Shake Toble Caolibration Microphone Calibration ips
a Air channel low frequency limit _‘Z Hertz
8 Exact Seismograph Location 20’ C"'- -’°“ [EAI
-
R
A
f' Seismograph Distance & Direction from Blast
Dl | Peak Overpressure 6% dB  Scaled Distance
eters
# Peak Particla Veiocity. ol ips  Operator a\.‘g Ma \\Ae,ao,..
A | Remarks:

Vibration Analysis by: Date:

LY TN -



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client FM 4 Scisson

Job Location__ SN €L
Date _[0-6-94 Blast No. = Time __ 4100
Exact Blast Location

E No. of Holes___!___  Diameter in. Avg. Depth 440 -4301ft. Subgrade____ ft.

Q Spacing f. Burden ft. Avg. Stemming ft.

T Make & Type of Explosives: Delay Make

2 40 -4 qs- SLA Q¢&4fﬁ5 Ibs. Detay Type & Nos.

I Ibs. Min. delay period ms.
lbs. Max. ibs./delay period 3.0 s
fbs. Blaster A[v\'ru LI liams
ibs. Weather ‘foo F

Total Explosives Ibs. Wind Direction & Speed Cﬂ\r«
Detail or Diagram Biast Layout: Number of rows; Number of holes in each row; Number of decks

D per hole; amount of stemming between powder columns; nominal delay time between decks, holes

.l;:. and rows. (Use reverse side if necessary.}

A

i

L

E

D

B

L

A

S

T

i

N

F

O

R

M

A

T

i
0
N

Everiert Only
s Seismograph No. Z-‘('%ci Range/Gain Setting , ips [ Tngger Leved
‘;: Date of last: Shake Table Calibration Microphone Calibration ips

?ﬁ Air channel low frequency limit Hertz

8 Exact Seismograph Locatton_LgmA B[Ae ééé éO C«om we_J_‘(,L«J

A

/ | .
E Seismograph Distance & Direction from Blast @O \us\'L_ = bu:} Qﬁ-@
D | Peak Overpressure ICQ dB  Scaled Distance
Meters .
# Peak Particle Velocity gel ips  Operator Co[m HA\'chau
A | Remarks;

Vibration Analysis by:

Date:

VTE]1D.



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

F;Nn'r. U Seson

Client

Job Location TN f,(_

Remarks:

Date _ 0 -& -<1 Blast No. A Time #9422
Exact Blast Location

E No.of Holes__| _ Diameter in. Avg. Depth_éb‘.é.‘ﬁ@ft. Subgrade_____ . ft.

g Spacing ft. Burden ft. Avg. Stemming ft.

T Make & Type of Explosives: Delay Make

2 4o -'543.,. 5\“PL ‘L"JG_S__ ibs. Delay Type & Nos.

1 lbs. Min. delay period ms.
lbs. Max. ibs./delay period 3.0 s
tbs. Blaster
ibs. Weather q40°€ ?C

Total Explosives Ibs. Wind Direction & Speed C* ~—
Detail or Diagram Biast Layout: Number of rows; Number of holes in eoch row; Number of Jecks

D per hole; amount of stemming between powder columns; nominai delay time between decks, holes

'lIE' ond rows. (Use reverse side if necessary.)

A

|

L

E

D

B

L

A

S

T

|

N

F

0

R

M

A

T

|
9]
N
Evertert Only

& Seismograph No. ZZ‘?O Range/Gain Setting I iDs [ Trigger Level

Eli Date of last: Shoke Table Calibration Microphone Calibration ips

a Air chaonnel low frequency limit Z Hertz

8 Exact Seismograph Location

A

A

fl Seismograph Distance & Direction from Blast

o {Peak Overpressure U8 48 Scaled Distance

Met .
? erers Peak Particle Velocity—Jg.__ips Operator Q(u- Hi\ ‘(E,mﬂ
A

Vibration Analysis by:

Date:

e . e PR

VTE1LD.



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

E&(‘){ t SQ.S‘EQM

Remarks:

Client
Job Location___L™EL
Date ©-6 -9 Biast No. é Time @“ZJ 2z
Exact Blast Location
E No. ol Hoies_I_. Diameter in. Avg. Depth_Mth. Subgrade
g Spacing ft. Burden ft. Avg. Stemming ________ft.
T Make & Type of Explosives: Deiay Make
2 (‘f(} - 34 Qe CoL--:ﬂ-'«S Ibs. Delay Type & Nos.
; lbs. Min. delay period ms.
Ibs. Max. Ibs./delay period 3.0 bs
Ibs. Blaster
-]
Ibs. Weather ‘fo £ K
Total Explosives tbs. Wind Direction & Speed CAIn
Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
D per hole; amount of stemming between powder columns; nominal delay time between decks, holes
'IE' and rows. (Use reverse side if necessary.)
A
|
L
E
D
B
L
A
S
T
|
N
F
O
R
M
A
T
{
0
N
Everiert Only
s Seismograph No. AR Range/Gain Setting / iPS { Trgger Levei
? Date of last: Shake Table Calibration Microphone Calibration ips
?A Air channel low frequency limit 2l Hertz
g Exact Seismograph Location
R
A
fl Seismograph Distance & Direction from Blast
D ‘{Peak Overpressure 106 dB  Scaled Distance
Meters
) # ;Peak Particle Velocity.__.O(____ips  Operator Golir, Mablesge
A

Vibration Analysis by:

Date:

VTE1LD



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client rﬁuf( ﬁ SCUS'SQM
Job Location fMi,L

Date _{0-6 -99 Blast No. &) Time __ 0T L2Z
Exact Blast Location
E No. of Hotes __| Diameter in. Avg. Depth _FHO-43 ft.  Subgrade
g Spacing ft. Burden ft. Avg. Stemming
T Make & Type of Explosives: Delay Make
2 fo - 34‘3' 5"“9&‘1 "L‘"ycb Ibs. Delay Type & Nos.
I ibs. Min. deiay period ms.
ilbs. Max. ibs./delay period 3.0 Ibs.
Ibs. Blaster
lbs. Weather _ 10" F P
Totai Explosives ibs. Wind Direction & Speed CA""‘
Detail or Diagram Blast Layout: Number of rows; Number of hoies in each row; Number of decks
D per hole; amount of stemming between powder columns; nominal delay time between decks, holes
.f. and rows. (Use reverse side if necessary.)
A
|
L
E
D
B
L
A
S
T
|
N
F
0
R
M
A
T
i
0
N
Everiert Only
. | Seismograph No. 2845 Range/Gain Setting_,_______l____ips Trigger Levet
? Date of last: Shaoke Table Calibration Microphone Calibration ips
S | Air channel low frequency limit Hertz
M
g Exact Ssismograph Locanon____s_:,_ﬂ_g 74 C
R
A /
f‘ Seismograph Distance & Direction from Blast Q_’_\
| Peak Overpressure il 4B  Scaled Distance
D | Meters ) . .
' ¢ Peak Particle Veloc:ty___i(_.__lps Operator y A ~
A | Remarks:

Vibration Analysis by: Date:




VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client Epfv *66&‘;‘30«1
Job Location -\-ME:L

Date _LO-'Q-W Blast No. ’TT‘ Time 4@/% 30
Exact Blast Location
E No. of Hcles;_ Diameter___ __ in. Avg. oepm_‘.{ZO_-‘ﬂan. Subgrade___ .
g Spacing - ft. Burden - ft. Avg. Stemming o K.
T Make & Type of Explosives: Delay Make
2 Mqi'_'&t@\@cs Ibs. Delay Type & Nos.
I lbs. Min. delay period ms.
lbs. Max. ibs./delay period 2.0 ibs.
Ibs. Blaster Ao 3 linns
Ibs. Weather 40 "'_ C]@Ar
Total Explosives - tbs. Wind Direction & Speed CA\M
Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
D per hole; amount of stemming between powder columns; nominal delay time between decks, holes
.f: and rows. (Use reverse side if necessary.)
A .
| —
E
D
B
A
A W1 U 2210 @c,.u
T il | ;|
| \ g l
N _,,_.\_}_
F — >0’
O
R
M
A
T ¢
9]
N
Everlert Oniy
g Seismograph No. ZZQO Range/Gain Setting__l'Q___ips Trigger Level
? Date of last; Shake Table Calibration Microphone Calibration ips
?A Air channel low frequency limit Z Hertz
f
g Exact Seismograph Location __ 8 Sauth ol Lelllend ootsd P
A
i
E Seismograph Distance & Direction from Blast ___8 Seutla
D Peak Overpressure 10 dB Scaoled Distance
Meters
# Peak Particle Veiocity_glj"_ips Operator LO[ o~ Ma\l..m”
A | Remarks:

Vibration Analysis by: Date:

VTE10



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client rtm'x ¢ Scissons

Job Location TN EL

Date Blast No.

Exact Btast Location

?- Time @(?1323

21 No.ofHoles__ | Diameter in. Avg. Depth 42040 1t. Subgrade .
g Spacing ft. Burden ft. Avg. Stemming ft.
T Make & Type of Explosives: Delay Make

2 ? 40 -'5‘4%;. 5&(5& c:,La-:p) ibs. Detay Type & Nos.

I lbs. Min. delay period ms.
lbs. Max. Ibs./delay period 20 1bs.
lbs. Biaster b\\\’"ﬂ (Jllllﬂrﬁ
Ibs. Weather %.F Ca(en'

Total Explosives Ibs. Wind Direction & Speed C‘l""‘
Detail or Diogram Blast Layout: Number of rows; Number of holes in each row; Number of decks

D per hole; amount of stemming between powder columns; nominal delay time between decks, heles

.F. and rows., (Use reverse side if necessary.)

A

I

L

E

D

B

L

A

S

T '

i

N

F

o)

R

M

A

T

|
0
N
Everlert Only

g | Seismograph No. 2345 Range/Gain Setting l.O iPS {Trigger Levei

El Date of last: Shake Table Calibration Microphone Calibration ips

'a Air channel low frequency limit 2 Hertz

g Exact Seismograph Location Los FA S.T- C‘a-.'o)nc\ T('q‘,H

A

!
II: Seismograph Distance & Direction from Blast e) Ir-SwL. 'B”.& éég
D -;Peak Overpressure [OF dB Scoled Distonce
. Meters
';.‘ Peak Particle Velocity*___Q.ﬂ_,ips Operator CO[I‘M MKS«L&OH
A | Remarks:

Vibration Analysis by:

Date:




VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client gﬂix { 6&530:4

Job Location T_\M EL

. !
Date _I0 -9-24 Blast No. ___+ Time _(4%"-30
Exact Blast L ocation
E No.of Holes___\ __ Diameter in. Avg. Depth 42090 ft. Subgrade ft.
g Spacing ft. Burden ft. Avg. Stemming ft.
T Make & Type of Explosives: Delay Make
2 Ibs. Detay Type & Nos.
I Ibs. Min. delay period ms.
Ibs. Max. lbs./delay period Ibs.
Ibs. Blaster uy 1AnS
[ ]
Ibs. Weather 40 £ CJQAI
Total Explosives Ibs. Wind Direction & Speed CALH
Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
D per hole; amount of stemming between powder columns; nominal delay time between decks, holes
.f. and rows. (Use reverse side if necessary.)
A
i
L
E
D
B
L
A
S
T
|
N
F
0
R
M
A
T
i
o)
N
Everiert Oniy
g | Seismograph No. 214 : Range/Gain Setting__(l'- iPS | Trigger Level
E Date of last: Shoke Table Calibration Microphone Calibration ins
ISA Air channel low frequency limit Z Hertz
g Exact Seismograph Location
R
A
ﬁ Seismograph Distance & Direction from Blast
{ Peak Overpressura 0 dB  Scaled Distence
D [ Meters . .
# Peak Particle Veloc:ty_Q‘b_O__lps Operator ¢ M o3
A | Remarks:
Vibration Analysis by: Date:

VTEL0:



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client rml x4 Sasson

Job Location T E L

Date _{(0 -K-%9

times Taah Ce—!e - o [P

Blast No. ‘g Time
Exact Blast Location
E No. of Holes ___| Diameter in. Avg. Depth A0 -400 f. Subgrade
g Spacing fi. Burden ft. Avg. Stemming
T Make & Type of Explosives: Delay Make
2 40 '3""?}/. Delay Type & Nos.
I lbs. Min. delay period ms.
lbs. Max. Ibs./delay period 30 _ibs.
Ibs. Blaster A\\lid ().“mns
Ibs. Weather 40 C\M"
Total Expiosives Ibs. Wind Direction & Speed C\\.--
Detail or Diagram Biast Loyout: Number of rows; Number of holes in each row; Number of decks
D per hole; amount of stemming between powder columns; nominol delay time between decks, holes
'IIE' and rows. {Use reverse side if necessary.)
A
!
L
E
D
B
L
A
S
T
I
N
F
o
R
M
A
T
|
O
N
Everiert Only
P Seismograph No, 2290 Range/Gain Setting____l_'Q_ips Trigger Level
E Date of last: Shake Table Calibration Microphone Calibration ips
a Air channel low frequency limit Hertz
g Exact Seismograph Location _’g_f—LtL‘___B[% gC (Q.’Kgl )
A
i
'I: Seismograph Distance & Direction from Blast 3 Seull
0 { Peak Overpressure 10k 4B Scaled Distance
Met .
? orers Peak Particle Velocity_M_ips Operator G)\m HAM“
A | Remarks:
Vibration Analysis by: Date:
VTELO



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client gm'\c {Setssopm
Job Location I\\\EL

Date _10-4-44 Biast No. g Time _V 2324
Exact Blast Location
E No. of Holes___t__ Diameter in. Avg. Depth “H0-490 . Subgrade
g Spacing ft. Burden _ft. Avg. Stemming
T Make & Type of Explosives: Delay Make
2 3 90 - 34?' 5L°og.ulﬂggs_ ibs. Deiay Type & Nos.
1 Ibs. Min. delay period ms.
lbs. Max. ibs./delay period 20 Ibs.
Ibs. Blaster Ag\vfu Loudlans
lbs. Weather “o- € C\Cﬂ v
Total Explosives Ibs. Wind Direction & Speed Cﬂ\-""
Detail or Diogram Blast Layout: Number of rows; Number of holes in each row; Number of decks
D per hole; amount of stemming between powder columns; nominal delay time between decks, holes
$_ ond rows. (Use reverse side if necessary.)
A
!
L
E
D
B
L
A
S
T
I
N
F
O
R
M
A
T
i
0
N
Everiert Oniy
g | Seismograph No. ALY . Range/Gain Setting__\_o_- iPS | Trigger Level
? Date of last: Shake Table Calibration Microphone Calibration_________ ips
S | Air channel low frequency limit 2 Hertz
M
| exact sosmograon Cocaton __E AT Condhal Pann ses Lo By €LC
R
A
; Seismograph Distance & Direction from Blast
Peak Overpressure 108 dB  Scaled Distance
D | Meters . . Ol . . M
] ‘;_‘ Peak Particle Velocuty._Q.%lps Operator A
A | Remarks:

Vibration Analysis by: Date:

VTE10?



gt TELaE % Desssond

Job Location__ LI E L

Date _.[_0 - q = %q Blast No. g Time

Exact Blast Location

E No. of Hoies | Diameter in, Avg. Depthﬁwﬂ. Subgrade __ft.

g Spacing ft. Burden ft. Avg. Stemming

T Make & Type of Explosives: Delay Make

A | L0 =34 qian sh@aL_chp_ Ibs.  Detay Type & Nos.

I Ibs. Min. detay period ms.
Ibs. Max. Ibs./deiay periecd Ibs.
lbs. Biaster
lbs. Weather

Total Explosives Ibs. Wind Direction & Speed
Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks

D per hole; amount of stemming between powder columns; nominal delay time between decks, holes

.F and rows. (Use reverse side if necessary.)

A

|

L

E

D

B

L

A

S

T

i

N

F

0

R

M

A

T

|
0
N
Everiert Only |

s Seismograph No. Z?‘g‘i Range/Gain Setting [O ——iPs [ Trigger Level

? Date of lost: Shake Table Calibration Microphone Calibration ips

BSA Air chonnel fow frequency limit Z Martz

8 Exact Seismograph Location ACLS5 Co'm'Aaf oﬁ (euc-{ -373

Rl Bl eff

f’ Seismograph Distance & Direction from Blast

D Peak Overpressure 1z dB  Scaled Distance

Met .
# o zPeak Particle Velocity. 0.00 ips  Operator _C'Q_L,LHA\'\.ESON
A | Remarks:

Vibration Analysis by: Date:

Vibra-Tech Engineers, Inc.

VTE 103

Internatonal Fnnhng



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client rﬁ.\w (Saswu

Job Location_LMEL
Date _[0-9-%1 Blast No. q Time 13 ‘Cf
Exact Blast Location
E No.of Holes___} _  Diameter in. Avg. Depttht Subgrade ___— __ft
g Spacing ft. Burden —_ fi. Avg. Stemming f.
T Make & Type of Explosives: Delay Make
D -
A L Ibs. Delay Type & Nos.
T| 0
A ibs. Min. delay period ms.
Ibs. Max, Ibs./delay period Z. 24 E_-_ Ibs.
Ibs. Blaster A‘“fn UL\LAnS
L
ibs. Weather _Go E QC\N’
Totat Explosives Ibs. Wind Direction & Speed c“""
Detail or Diagram Biast Layout: Number of rows; Number of holes in each row; Number of decks
E per hole; amount of stemming between powder columns; nominal delay time between decks, holes
T and rows. (Use reverse side if necessary.)
A
i
L
E
D
B
L
A
S
T
|
N
F
O
R
M
A
T
|
0
N
. _ Everiert Only
S Seismograph No. ZZ‘?O : Range/Gain Setting {.O ips [ Trigger Lavel
EI Date of last; Shake Table Calibration Microphene Calibration ips
a Air channel low frequency limit A Hertz
8 Exact Seismograph Location
3
R
A
fl Seismograph Distance & Direction from Blast
{ Peak Overpressure '0% dB  Scaled Distance
2 Meters . \ G[
? Peak Particle Velocuty_ué_ips Operator fos Hﬁ&&ﬁoﬂ
A | Remarks:

Vibration Analysis by: Date:

VTE103



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Cliant EHM < 6055:»;

Job Location -L M E L

Date (0-4-39 Blast No. q Time 13"

Exact Blast Location

Remarks:

E No. of Holes___l_ Diameter in. Avg. Depth_ f&"}ﬁ #t. Subgrage________ _ft.

g Spacing ft. Burden ft. Avg. Stemming

T Make & Type of Explosives: Delay Make

'

2 — QL‘“UQ_.__ Ibs. Delay Type & Nos.

I lbs. Min. delay period ms.
lbs. Max, Ibs./delay period___2:2 “GB s,
ibs. Blaster A\uiﬂ Ud\a NS
Ibs. Weather G:O' F-

Total Explosives Ibs. Wind Direction & Speed C‘\"“
Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks

D per hole; amount of stemming between powder columns; nominal delay time between decks, holes

'IE' and rows. (Use reverse side if necessary.)

A

|

L

E

D

B

L

A

S

T

i

N

3

0

R

M

A

T

i
9]
N
Everiert Only

g Seismograph No. qus- Range/Gain Setting—l*- o iPS [ Trigger Level

? Date of last: Sheke Table Calibration Microphone Calibration ips

a Air chonne! low frequency limit < Hertz

8 Exact Seismograph Location

3

R

A

f‘ Seismograph Distance & Direction from Blast

D 3Peak Overpressure 10% dB  Scoled Distance

Meters N
? Peak Particle Velmiw_QQl_ips Operator C}\IM HA‘«-\J@;OH
A

Vibration Analysis by: Date:

VTE0



PP ~O>Pr@

VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client ‘:-L&hn qgassw

Job Location_mEEL
Date _ [ -9 -29 Blast No. 1 Time__ 1 3314

Exact Blast Location

No. of Holes ___| Diameter in. Avg. Depth 308—390#. Subgrade__—— _ft.
Spacing - ft. Surden - ft. Avg. Stemming - fi.

Make & Type of Explosives: Delay Make

Mﬁi&dﬁ&}ﬂs Ibs. Deilay Type & Nos.
Ibs. Min. delay period ms.
lbs. Max. lbs./delay period 2.24 FED s
Ibs. Biaster Alvis O tlians

Ibs. Weather Lo° F ch

Total Explosives Ibs. Wind Direction & Speed Cn\r\

P ro Umr=>-mo

ZO==»ZTAP0MZ~

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks

per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

P=H>0 ITVFPIHOIN-—-MN

_ Evarlert Only
Seismograph No. Z'T-gq : Range/Gain Sening__{_’o_ips Trigger Level
Date of last: Shake Table Calibration Microphone Calibration ips

Air chonnel low frequency limit Z-_ Hertz

Exact Seismograph Location

Seismograph Distance & Direction from Blast

Peak Overpressure ‘ lo dB  Scaled Distance

Meters
Peak Particle Velocity__o_'QLips Operator Co\\;o M&‘-\wcsoy

Remarks:

Vibration Analysis by:; Date:

VTEL0:

e - 2 -



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Cliant ‘!—/m.-x 4 60\550.:
Job Location IMEL

Date [0~10~% . Bhstho__1O Time . 0% 24
Exact Blast Location

E No. of Hoies___._l_.._ Diameter in. Avg. DepthMﬂ. Subgrade____ ft.

g Spacing ft. Burden ft. Avg. Stemming .

T Make & Type of Explosives: Delay Make

2 _-ZQ -4 grAn o\ﬂﬂfgob Ibs. Delay Type & Nos.

I ibs. Min. deiay period ms.
Ibs. Max. Ibs./delay period LS Ibs.
lbs. Blaster_ Bluin Lillans

0
bs. weather _45°_ Clear
Total Explosives 1.5 lbs. Wind Direction & Speed Gl
Detait or Diagrom Blast Layout: Number of rows; Number of holes in each row; Number of decks

D per hole; amount of stemming between powder columns; nominal delay time between decks, holes

.E and rows. (Use reverse side if necessary.)

A

|

L
E
D
B
L
A
s
T

i

N

[

0

R

M

A

T

I
0
N

Everiert Only
P Seismograph No. quo , Range/Gain Selting_&ips Trigger Level
% Date of last: Shake Table Calibration Microphone Calibrotion ips
?A Air channel low frequency limit ya Hertz

’
8 Exact Seismograph Location < sovkh oC il A;mi--s!r MO.LL Cncc:
)
R of '&\L@. [ AAA
!
?! Seismograph Distance & Direction from Blast "i So..LL
v
D Peak Overpressure 104 dB  Scaled Distance
Meters .
: ? Poak Particle Velocity o.u ips Operator Qzlm Mh‘:\cﬁw

A | Remarks:

Vibration Analysis by; Date:

Milhern Toaah Faa!c - - —- +



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REFORT

Client r:;,r-n‘}( 1 6@;‘;30;4
Job Location__ LNEL
Date _[0 -10 -99 Biast No. 1O Time __ 0924
Exact Blast [_ocation
E Ne. of Hcles_l_ Diameter in. Avg.Depth_____ . Subgrade ft.
g Spacing f1. Burden f1. Avg. Stemming ft.
T Make & Type of Explosives: Délay Make
2 20 - 34‘}"’"“ SL‘PGL lbs. Delay Type & Nos.
1 o\""“'.'!‘”S lbs. Min. delay period ms.
Ibs. Max. !bs./delay period [ . S— Ibs.
Ibs. Blaster A\v{.a U\“mf‘-S
-3
Ibs. Weather C-{S_ p C{m\f
Total Explosives [6- Ibs. Wind Direction & Speed Gl\"'
Detail or Diagram Blast Layout: Number of rows: Number of hoies in each row; Number of decks
D per hole; amount of stemming between powder columns; nominal delay time between decks, holes
'IE' ond rows. (Use reverse side if necessary.)
A
i
L
E
D
B8
L
A
s
T
|
N
F
0
R
M
A
T
i
0
id
| — Everiert Only
f P Seismograph No. 2?45 Range/Gain Setting_____]'_o_.ips Trigger Level
% Date of last: Shoke Table Calibration Microphone Calibration ips
a Air chonnel low frequency limit Hertz
9 Exact Saismograph Location T Cpﬁ‘,r Ca..-‘r'fo\ Woom (1';-5\‘1.4.-,\
3 -
A
fl Seismograph Distance & Direction from Blast q)O SCLUSI’L
n Peak Overpressure o dB  Scaled Distance
Meters .
I ? Peak Panicle Velocity_.QiLips Cperator C)\Ju N,&Lao,.,
| A | Remarkas:

Vibration Analysis by: Date:

VTEL



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client r@\'x {SCASSM

Job Lecation TlN L

Date __10-10-94 O (o Time _ @ B(24
Exact Blast Location
E No. of Hoies_l___._ Diameter in. Avg.Depth_____ ft. Subgrade ft.
g Spacing 1. Burden ft. Avg. Stemming ft.
T Make & Type of Explosives: Delay Make
2 20 —34 q/am A""j@) ibs. Delay Type & Nos.
; Ibs. Min. delay period ms.
lbs. Max. lbs./delay perioed LS Ibs.
Ibs. Blaster MVL- Lodlang
o
Ibs. Weather 47 Clear
L. Total Explosives 1‘§ Ibs. Wind Direction & Speed C“Lﬂ
Detail or Diagram 8last Layout: Number of rows; Number of holes in each row; Number of decks
D per hole; amount of sternming between powder columns; nominal delay time between decks, holes
.%. and rows. {Use reverse side if necessary.)
A
i
L
£
D
B
L
A
s
T
H
N
F
o]
R
M
Y
T
i
0
M
Everiert Oniy
f_é"’ Ssismograph No. Z '_I_cgq Range/Gain Setting l O ips { Trgger Leve
C; Date of last: Shake Table Calibration Microphone Calibration_ ips
5 | Air channel low frequency limit Z Hertz
3 : A
C | £xact Seismograph Location -3 leocd 1= Acce <SS Cornday
G
Ri_of Rl ¢CC
A -
!:‘ Seismograph Distance & Direction from Blast
6 | Peak Overpressure 0> dB Scaoled Distonce
Maeters
i,‘ Peak Particle Velocity. OOO ipgs  Operator CoL'... Mn LL.@SC»J
LA ] Remarks:

Vibration Analysis by:

Nata:




VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client Eﬂlio Sc\'sSou

Jobh Location TNEL

Date _0-10 -84 Blast No. I Time () 404
Exact Blast Location

E No. of Holes____]_ Diameter in. Avg. Depth Mft. Subgrade ___________ft.

g Spacing ft. Burden 1. Avg. Stemming fi.

T | Makea Type of Explosives: Délay Make

E 20 -34”_!"“' SL‘?C‘L CLW;HZ\ ths. Delay Type & Nos.

; Ibs. Min. delay period ms.
ibs. Max. Ibs./delay pericd (.5 Ibs.
lbs. Blaster ﬁ\-’"n L. lans
Ibs. Woeather Ll('sw E CQca.

Total Explosives \ 5- lbs, Wind Direction & Speed Calm

lzo_._g;p;po-nz_ qapro Omr=>-1m0

Detail or Diagrom Blost Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stermming between powder columns; nominal delay time between decks, holes

and rows. {(Use reverse side if necessary.)

]
]

l:-d-c TUEDDOTD—L

| Seismograph No. 27290

Date of last; Shake Table Calibration

Everient Only
Range/Gain Setting _!Lips

Tngger Levei

Air channei low frequency limit Z

Microphene Calibration ips

Hertz

Exact Ssismograph Location

Seismograph Distance & Direction from Blast

Peak Qverpressure L !

Meters
Peak Particle Velocity. O, H

d8

ips

Remarks:

Scaled Distance

Operator Ca‘.‘_, Ma

50

Vibration Analysis by; __

Date:




»=Apg —A0OPro

VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client Fwsx {ga‘)ﬁw
Job Location TNEJ—

Date _[0 —{0-99 Blast No. \ Time __ZA:04
Exact Blast Location
No. of Holes_l__ Diameter in. Avg. Depth 20-370 u. Subgrade ft.
Spacing ft. Burden ft. Avg. Stemming fl.
Make & Type of Explosives: Detay Make
0 _343" 51‘“‘?°L c'\"‘“;wi —1bs. Delay Type & Nos.
lbs. Min. deiay period ms.
Ibs. Max. ibs./delay period l.S- Ibs.

lbs. Blaster h‘\“"ﬂ Lal\ans
lbs. Weather 4‘5- F
Total Expiosives L =) Ibs. Wind Direction & Speed C“l"

(o]

Detait or Diogrom Blast Layout: Mumber of raws; Number of holes in each raw; Number of decks

D per hole; amount of stemming between powder colurmns; nominal delay time between decks, holes

% ond rows. (Use reverse side if necessary.)

A

|

L

E

D

B

L

A

s

¥

I

N

F

0

R

M

FL

T

i

Q

N

Everiert Only

s"';;' Saismcgraph No. 2345 _ Range/Gain Setting l Q ips [Trigger Lever

"E Date of last: Shake Table Calibration Microphone Calibration ips

a Air channe! low frequency limit 4 Hertz

g Exact Seismograph Location TM rdlﬂ \ . Co,..\-..:.\ T&-’aa- FB\L ééé

M

R

A

,PI Swismograpn Distance & Direction from Blast

r

I_}—S>D

Peak Overpressure [0 4B Scaled Distance
Meters .
Peak Particle Velocity O ()D ips Operator Co\‘... f'\a\.\.g,oy

Remarks:

Vibration Analysis by: Date:



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client (wu { Sassow
Job Locatian IM EL"

Date _{0-10-29 Blast No. 5\ Time __(F 9104

Exact Blast Location

E No. of Hoies# Diameter _______in. Avg. Depttht. Subgrade
g Spacing ft. Burden f1. Avg. Stemming a
T Make & Type of Explosives: D'elay Make
2 /o] "543"‘" 5\‘"5& 0\“’355 ibs. Delay Type & Nos.
I lbs. Min. delay period ms.
lbs. Max. Ibs./delay period L5 ibs.
Ibs. Blaster
-
Ibs. Weather 45 °F C("—'-ﬂ’
Total Expiosives L‘( lbs. Wind Direction & Speed G:‘.-.
Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
D per hole; amount of stemming between powder coiumns; rominal delay time between decks, holes
$ and rows. (Use reverse side if necessary.)
A
|
L
E
D
B
L
A
s
T
t
M
F
0
R
M
A
T
|
Q
N
Everiert Only
P Seismograph No. Z%C‘ Range/Gain Setting____________ips {Tngger Level
? Date of last: Shake Table Calibration Microphone Calibraticn ips
a Air channei low frequency limit Z Hertz
'2 Exact Seismograph Location I.-.a‘nka 13[;15. Gé(— le.ue,\ -5 { o
b
2 ‘\cccss Coribhe,
:: Seismograph Distance & Direction from Blast
D- | Peak Overpressure (0¥ dB  Scaled Distance
Meters -
¢ Peak Particle Velocity _ 0.00 _ips  Operator Co\u. Malleson
A

Remarks:

Vibration Analysis by: Date:




VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client rf.m‘x t Seasson

Job Location IME L

Date 1O -J6 - 34 Biast No. 12 Time _ (3B &30
Exact Blast Location
? No. of Holes l Diameter in. Avg. Depth_-.sib_'._x.‘-)_ft. Subgrade ft.
g Spacing ft. Burden fl. Avg. Stemming H.
T | Make & Type of Explosives: Delay Make
2 20 -~ 34.3.@4-\ 5LPA_,C)~¢ Ibs. Deiay Type & Nos.
I Ibs. Min, deiay period mas.
Ibs. Max. Ibs./delay period 1.5 ibs.
Ibs. Blaster
Ibs. Weather
Total Explosives [-5 Ibs. Wind Direction & Speed
Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
D per hole; amount of stemming between powder columns; nominal deloy time between decks, holes
'IE" and rows. (Use reverse side if necessary.)
A
|
L
E
D
B
L
A
S
T
|
N
F
O
R
M
A
T
i
0
N
. ) Everiert Oniy
g | Selsmograph No. 22490 Range/Gain Setting i0S [Trigger Level
? Date of last: Shake Table Calibration Microphone Calibration ips
‘a Air channel low frequency limit 2 Hertz
)
2 Exact Seismograph Location 2 Seull 5L ut[,( Lmé
2
R
A
; Seismogranh Distance & Direction from Blast
0 { Peak Overpressure ({4 dB  Scaled Distance
Meters .
{.‘ Peak Particle Vetocity___ O [ ips Operator C)\m Matbese,,
A | Remarks:

Vibration Analysis by:

Date:




VIERA.TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client (C‘E»\'x iga%%ﬂ

Job Location I"XE'—L

Data __ (O —{0 -39 - Blast No. \Z

Time 4 30
Exact Blast Lccation
C| Nootroes__ 1 Diameter in. Avg. Depth 2707360 1t Subgrade
g Spacing o Burden ft. Avg. Stemming
T Make & Type of Explosives: Delay Make
R 20 - qu'h Cz\Mf;vfd Ibs. Delay Type & Nos.
1 Ibs. Min. delay pericd ms.
Ibs. Max, ibs./delay period ’S; lbs.
Ibs. Blaster
Ibs. Weather 50" F C(C*'"
Total Expiosives ’ § Ibs. Wind Direction & Speed c‘tw
Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
2 per hole; amount of stemming between powder columns; nominal delay time between decks, holes
T and rows. {Use reverse side if necessary.)
A
i
L
E
D
B
L
A
S
T
|
N
3
0
R
M
A
T
i
o)
N
Everiert Only
4 Seismograph No. ZS‘FS' Range/Gain Seuing_,___!__-gips Trigger Level
? Date of last: Shake Table Calibration Microphone Calibration ips
?A Ajr channei low frequency limit Z Hertz
((E Exact Seismograph Location
2
R
A
i‘-,{ Seismograph Distance & Direction from Blast
b | Peak Overpressura 107 dB Scaled Distance
Meters
L # Peak Particte Velocity__ O, 00 _ips  Operotor Cols Madles,.
A | Remarks:

Vibration Analysis by:

Date:




VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client rip\'x 1 Sass_.ou

Vibration Analysis by: Date:

Job Location IM&-L
Date _{O —10 -9 Blast No. __ [ L Time __ 09 20
Exact Blast Location

E No. of Holes __I. Diameter in. Avg. Depm.i3?0‘?é3_ft. Subgrade

g Spacing f1. Burden ft. Avg. Stemming .

T | Make & Type of Explosives: Délay Make

2 Q ~34 By D atL —— Ibs. Delay Type & Nos.

1 lbs. Min. delay period ms.
Ibs. Max. Ibs./delay period .S s
lbs. Blaster A"' [ NP
Ibs. Weather S?)'F aa‘

Total Explosives , . (3—- lbs. Wind Direction & Speed Gl
Detait or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks

D per hole; amount of stemming between powder columns; nominal delay time between decks, holes

.E. and rows. (Use reverse side if necessary.)

A

t

L

E

D

B

L

A

S

T

i

N

F

O

R

M

A

T

i
o)
N
O Everiert Only

g | Seismograph No. 23 . Range/Gain Setling__.__._" ips [ Trigger Leves

EE Dgate of laost: Shake Table Calibration Microphone Calibration ins

a Air channel low frequency limit Hertz

g Exact Seismograph Location LNS'LC —BM;' ol pwm ~32 lcvc.\ AccessS

o |

i CﬂUl’Aﬂf

ff Seismograph Distance & Direction from Blast

D 3Peak Overpressure 1O 9 dB Scaled Distonce

Meters .
# Peak Particle Velocity_Q.gQ_ips Operator CoL.J M,\\,\.‘_mp
[ A ] Remarks:

e -



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

—
Client {'MW- ﬁ 6CKSSD~

Job Location TNeL
Date 10 ~(7 -39 Blast No. __| Time _ 0% 113
Exact Blast Location = .
E ! No. of Hoies__l_ Diameater 2 o in. Avg. Deptn_ﬁ_—ﬂ. Subgrade __—— ____ft.
g Spacing ft. Burden ft. Avg. Stemming ft.
T Make & Type of Explosives: Delay Make ‘
. 2 Z - 34‘:31/.%\ (‘Lm-*:rc") Ibs. Delay fype & Nos.
}; Ibs. Min. delay pericd ms.
Ibs. Max. Ibs./delay geriod O.149 ibs.
Ibs. Blaster
Ibs. Weather S_Oa F H \3L OUGCAS\'
Total Exptosives I3 [45( Ibs.  Wind Direction & Speed {A?Jr é—ﬂ?“\
=5

‘ Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks

per hole; amount of stemming between powder coclumns; nominal delay time batween decks, holes
and rows. (Use reverse side if necessary.)

==y TRBOMI~ ~ANnPrw omr=>»-m0G

bl
£

" | Seismograph No. 2240 Range/Gain setting____|-O ips E;;::?S,::
(;; ' Date of last: Shake Table Calibration Microphone Calibration_______ ips
i Air channel low frequency limit y: Hertz ,

g Exact Seismograph Location O Mﬁzk\'\ ‘3\Le_, nﬁ- loml&.‘..: éﬁé %

R Cro,\ uﬁ_\l \WA(L

% Saismograpn Distance & Direction from Blast <;§ ' SOu !f\v\

D | Moters Peek Overpressure d8 Scaled Distance

A Peak Particle Velocity__ 0 11 ips  Operator _ (ol Makhenoy,
A | Remarks:

Vibration Anaiysis by: Date:

VTE10)
AMiben Tamb Fa-te - - - &



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

—
Cliant Lo v {1 Scicsan

Job Location_E el
Date _10-17-%4 Blast No. __1 ™ Time __4% 1%
Exact Blast Location
E No.of Holes___! ___ Diameter Z& in.  Avg. Depm__l_?L ft. Subgrada ft.
g Spacing f. Burdan ft. Avg. Stemming ft.
T | Makea Type of Explosives: Delay Make
2 2 - qumn (.ngn Ibs. Deiay Type & Nos.
I Ibs. Min. delay period ms.
lbs. Max. ibs./delay period O . l’-{‘? ibs.
Ibs. Blaster
Ibs. Weather SOO C H@L 0“6’“‘)"
Total Explosives DI49  ibs.  wind Direction & Speed
—

zb-q}gpomz_ wjaprr-m OmMr=»>-im0

Detail or Diagram Blast Layout: Number of rows; Number of hales in each row; Number of decks

per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. {(Use reverse side if necessary.)

l

-“>g IO :n«nozm-mfr:J

E

Everiert Only
Ssaismograph No. 2 186’ Range/Gain Setting _L&ips

Trigger Level
Date of last;: Shake Toble Calibration Microphone Calibration_____ ips

Air channel low frequency limit 7 Hertz

Exact Seismograph Location Lo h@is') Comh QL le»e,\ -33 ™ -Blt\;,
YAA

[
Suismograpn Distance & Direction from Blast C,O m\—-

Peak Cverprassure \O(O dB  Scaled Distonce
Meters §

Peak Particle Velocity 0.00 ips  Operator Ca\iu MA\\-CQN
Remarks:;

Vibration Analysis by: Date:

— e Nibra-Tech Enninesrs ins ——



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

—
Client ‘F’i&(x iSc,(SSo;u

Job Location INEL
Date _|O~-12-34 Blast No. 1D Time _ & £18
Exact Blast Location
E No.of Holes__|____  Diameter 2% in.  Avg. Depth__ 130 it Subgrade ft.
g Spacing ft. Burden ft. Avg. Stemming ft.
T Make & Type of Explosives: Delay Make
o ) ;
? l 34511»« CLN:C; ibs. Delay Type & Nos.
A lbs. Min. detlay period ms.
lbs. Max. Ibs./delay period ONdTF ibs.
Ibs. Blaster
lbs. Weather 500 r Mz_;L Oum:'\'
Total Explosives O. ]‘-{q Ibs. Wind Direction & Speed Sacd S'H.f\-\

'_-_'I Detaii or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
% per hole; amount of stemming between powder columns; ncminal delay time between decks, holes
7 and rows, (Use reverse side if necessary.)

A
|
L
E
D
B
L
A
g
T
l
N
F
9
R
M
A
T
i
O

[

— u - Everiert Only

' & : Seismegraph No. 2345 Range/Gain Setting !(2 Ips [ Trigger Level
:;- ! Date of lost: Shoke Table Caiibration Microphone Calibration . ___ ips
?A Air chonnel low frequency limit 2. Hertz
Ej Exact Sgismograph Location Ird rAST Co-a\ao\ onem O L- E\Ag_ééé
" ~
R
A 1
fl Seismograph Distance & Direction from 8last >0 SDUL‘\:\

Peak Overpressure {0 dB  Scaled Distance
D | Meters { - 0.0
A Peak Particie Velocity__ 000 __ins  Operator

| A l Remarks:

Vibration Analysis by: Date:

Vibra-Tech Enaineers. inc ra




VIBRA-TECH ENGINEERS BLAST AND SZISMOGRAPHIC REP

(-
\—{‘—N\'K d SD\‘SSOM

ORT

Client
Job Location TNEL
Date 10-172-24 Blast No. < Time _O
Exact i
. Blast Location B TE0:
L | No.of Holes___1 _  Diameter _ 2  in. Avg. Depth B===230 _f#t. Subgrade ft.
g Spacing 1. Burden ft. Avg. Stemming .
T Make & Type of Explosives: Delay Make
2 20 = Y Gz b, LLW;!C”\ Ibs. Delay Type & Nos.
1 Ibs. Min. delay period ms.
Ibs. Max, ibs./delay period LS Ibs.
Ibs. Blaster b\\"lu FERALTPRY
ibs. Weather
Total Explosives ' ; Ibs. Wind Direction & Speed
™ Detaii or Diagrom Blast Layout: Number of rows; Number of holes in each row; Number of decks
> l per hole; amount of stemming between powder columns; nominal delay time between decks, holes
% and rows. (Use reverse side if necessary.)
A
t
L
E
D
B
L
A
g
¥
|
N
E
9]
R
M
A
T
i
Q
™
- Everiert Only
Ta : Seismograph No. quo Range/Gain Setting_____L_O_ips Trigger Level
""; | [ate of last: Shake Table Calibration Microphone Calibration ips
a Air channel low frequency limit 2 Hertz
? Exact Seismograph Location Nu;\*L sihe of T L; 44
-l
R
A o/
z Seismograph Distance & Direction from Blast 3 gou{'\"‘
D Peak Overpressure |OB dB  Scaled Distance
Meters §° \
’T‘ Peak Particle Velocity. OH} ips Operator Co\:.. HA{‘L:&O,U
‘ A ‘ Remarks:
Vibration Analysis by: Date:
VTE:

Vibra-Tech Engineers. inc.




P»-Hr»o —O>ro

VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REFORT

Cliant i’_whc? SasSgg

Job Location___L NE L

Date _IO-12-%4 Blast No. ‘L’L Time _ Q%47
Exact Blast Location

120 - 15Q
No. of Holes | Diameter__zld_ in. Avg. Depth B gy Subgrade ft.
Spacing ft. Burden ft. Avg. Stemming f.
Make & Type of Explosives: Delay Make

Z.O "34?/;’4-' 0(/"43{65

Ibs. Deiay Type & Nos.

Ibs. Min. delay period ms.

Ibs. Max. ibs./delay period [ S- Ibs.
Ibs. Blaster A ‘Ul'u WN 1

lbs. Weather 5_03 F H P11 Oucms'}

Total Explosives LS Ibs. Wind Direction & Speed {4‘5{' 5—»-‘;11.

ZO==PTROMZ~ =~{NPproc Umr‘-)-—|mo‘|

Detail or Diagrem Blast Layout: Number of rows; Number of holes in each row; Number of decks

per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

y
1

P> TIPBHOZTN—MY

7 Everiert Only
Ceaismograph Nc, ‘*qq{ Range/Gain Setting !O ips {Trigger Lavel
Cate of last: Shake Table Calibration Microphone Calibration__. ips

Air channel low frequency limit Hertz

£xact Saismograph Location —l_..-.- ({:f\ 5. T C'.-a...'r—a( Roe'-- (> L ’E(% ééé

Saismograph Distance & Direction from Blast

;Peek Overpressure l O? dB Scaled Distonce
Vaters °
Peak Particle Velocity_wips Operator Cc’ LA f’TALLc-w,_

Remarks;

Vibration Anatysis by: Date:




VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

f—‘
Client Y'iMi}Gf SQ‘S:)OAJ

Job {_ocation IN £ L

Date [0 - 12-99 Blast No. as Time _(¥ 14T
Exact Blast Location
E No. of Hotes _{ Diameter 24 in. Avg. Depth 120-00 1t Subgrade ft.
g Spacing 1, Burden ft. Avg. Stemming fi.
T Make & Type of Expiosives: Délay Make
2 20 - -Sq' ﬂ"“"‘ OL“':;f’S lbs, Detay Type & Nos.
; Ibs. Min. delay period ms.
Ibs. Max. lbs./delay period ’ S Ibs.
Ibs. Blaster
Ibs. Waeather 0’ & {—Lf,L C.)ucraul
Totat Explosives 'S— Ibs. Wind Direction & Speed Cos b 5-»--.'/’-.

lzo_q)g;oo-nz— “in>rm Omr=>»-im0

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between pawder columns; nominal delay time between decks, holes

and rows. (Use reverse side if necessary.)

B
mJ"J

TH>DDORNN

P=->0

27%9

Date of last: Shake Table Calibration

Salamograph No.

2

Air channel low frequency limit

( (.) Evertert Cnly

Range/Gain Selling : ips [ Trigger Lave!

Microphone Calibration ips
Hertz

E£xact Saismograph Location

Seismograch Distance & Direction from Blast

o

Peak Particte Velocity___ .00

Peak Overpressure dB

Metears .
1S
Remarks:

Operator

Scaled Distance

C-OLN MA L(M!')D.u

Vibration Analysis by:

Date:




B»-HP»0 —->»ro

VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT
Client ("wix 'i SC,{‘:SoM
Jab Location INC L

Date __10-12-99 Blast No. \S Time _(F At 12

Exact Blast Location

O~ VO
No. of Hoies_[_ Diameter ___24—__ in.  Avg. Depthﬁ__.ﬁ ft. Subgrade______ __ ft.
Spacing ft. Burden ft. Avg. Stemming ___ft.
Make & Type of Explosives: Delay Make

ZO bl .-Scf—gfnﬂ C(ﬁﬂf?d\

Ibs. Delay Type & Nos.

lbs. Min. delay period ms.

lbs. Max, ibs./delay period { S bs.
. w
\bs. Blaster A\U--— Lo, Wioms

bs. weather _ 50" £ Mk Ouveveast

Total Explosives .S Ibs.  Wind Direction & Speed Zask {—?L

== TAONZ~ ~HNPr@ 0mr‘-—>-—lm0]

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks

per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. {Use reverse side if necessary.)

[:i—e}o I'D):D-.‘DOKUJ-I'EU‘;]!

Seismograph No. ZZ‘?O Range/Gain Setting__/'_o_.__ips 5.:::::‘::::
Date of last: Shake Table Calibraticn Microphone Calibration ips
Air channei low frequency limit 2 Hertz
Exact Ssismograph Location '\!m l—L <t ke ()(— Blflj ééé
Seismograpn Distance & Direction from Blast %f ga uwg‘l/\
Peak Overpressure 0 d8  Scaled Distance
Meters gPeak Particla Velocity_o_-lﬂ_ips Operator Call'u MA*L‘-GOH
Remarks:

Vibration Analysis by: Date:

Vibra-Tech Engineers, Ing,

VTE

IMaInahonm ¥



VIBRA-TECH ENGINEERS BLAST AND SEiSMOGRAPHIC REPORT

Client EN& "{ Sctﬁf)oﬁ-
Jaob Location _L N el
Date (0 -\2-49 Biast No. S Time adq:12
Exact Blast Location
8 _ ] jto-129
L No. of Holes l Diameter q‘ in.  Avg. Depmet Subgrade_______ft.
g Spacing 18 Burden ft. Avg. Stemming ft.
T | Make & Type of Explosives: De.l,ay Make
J-D\ 0 -'qu'?,. = LA Ibs. Delay Type & Nos.
I Ibs. Min. delay period ms.
Ibs. Max. Ibs./delay period { S— Ibs.
Ibs. Blaster A\UE-‘ L lians
lbs. Weather g_ou f-'_- HuL OHM‘SJ
Total Exptosives .S bs. Wind Direction & Speed Tash ‘-{\»-ryl\
—

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks

per hole; cmount of stermming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

{ZO-qumoﬁZ— P Em OmMr=>-mu

I« | Seismograph No. 2345 Range/Gain Setting____ _J___O ips E;:::?&::
E": Date of last: Shake Table Calibration Microphone Calibration ins
a Air channel low frequency limit 2 Hartz
g Exact Seismograph Location L. r AT, Co--!f-a\ R o
R
E Seismograph Listance & Direction from Blast '50 ' g. ..M,

0 | Moters Peak Qverpressure 109 dB  Scaled Distance
# Poak Particla Velocity 0.0l ips Operator fcl,; MALL,._“,,
l’ Remarks;

Vibration Analysis by: Date:




VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPH!IC REPORT
Client g”iﬁm 4 SQsSQN
Job Location ILM it-
Date ,Of(?-- %q 8iast No. ‘6- Time gql (2

Exact Blast Location

o —~ieo

E No.of Hotes________  Diameter in.  Avg. Depth@_ ft. Subgrade ft.

g Spacing ft. Burden ft. Avg. Stemming fi.

T | Makes Type of Explosives: Delay Make

2 10 -4 Ao~ G"“’jﬂ‘) ibs. Delay Type & Nos.

1 ibs. Min. delay period ms.
Ibs. Max. lbs./delay ceriod [S_' ibs.
ibs. Blaster \UL. (N ipns
Ibs. Weather “0° H njL\ O;.Jc'unsk‘

Total Expiosives ‘ ')/ ibs. Wind Direction & Speed a}[ 5/“-?’\\
—

Detail or Diagrom Blast Layout: Number of rows; Number of holes in each row; Number of decks

per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

-“»0 :'.:'O):DQOIM—H‘.U:_! |zo—-1>-§?°0'ﬁ.2— ~nprom U"‘”'"'”"'"‘E_

>

Everiert Only
Seismograph No. Z?%Cf Range/Gain Setting _m_ipa

Triggar Level
Date of last: Shake Table Calibration Microphone Calibration____________ ips

Air channel low frequency limit Z Hertz

Exact Seismograph Location ﬁr(‘LC—SS Carv Ao, ~3D {F’ue k ’P)lc%_&é

Seiamograph Distance & Direction from Blast

Peak Overpressure IOCL dB  Scaled Distance

Peak Particle Velocity (D -00 ips Operator CDI;-J HMa u.eb'.:p
Remarks;

Meters

Vibration Analysis by: Date:

Vihra-Tarh Frainasrs 1aa



VIBRA-TECH EMNGINEERS BLAST AND SEISMOGRAPHIC REPORT

—
Client  Faaix 4 Sers%0m

l Job Location L M%.{
Date (0 ~13-94 Blast No. __ L& Time (L8 (%
Exact Blast Location ' ;
E No. of Hcles_\___ Diameter 24 in. Avg. Depth 3-10% 1. Subgrade ft.
g Spacing t. Burden ft. Avg. Stemming ft.
T Make & Type of Explosives: Delay Make
2 z0 - Equ‘zua\ g€ Ibs. Detéy Type & Nos.
I\ oL DX lbs. Min. delay period ms.
lbs. Max. ibs./delay period LS s
Ibs. Blaster A‘Uf& U;dmw-ﬁ
Ibs. Weather S0 Oucrcusl‘
‘ Totat Expiosives [-S- Ibs. Wind Direction & Speed C*‘v-
™ Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
o | per hole; amount of stermming between powder columns; nominol delay time between decks, holes
'iE' and rows. {Use reverse side if necessary.)
A
l
L
E
D
B
L
A
<
T
1
™
-
o)
R
| m
Y
T
i
O
N
Evasrient Only
", | Seismograph No. ZZ‘TO Range/Gain Setting |§ ) ips [Trigger Levet
{I- ! Date of lost: Shake Table Calibration Microphone Calibration ips
?ﬁ Air channel low frequency limit 2 Hertz
? Exact Seismograph Location Ac_m-s\' r-mu. 5111:: o£ _Bu\? CCC
-t
R
A t
F; Saismograph Distance & Direction from Blast % Rou\L
r 1
B | Peak Overpressure 1O dB Scaled Distance
Meters .
4," Peak Particle Veiocity_M__ips Operator a((... H,_r\-l(sm_,
] A [ Remarks;
Vibration Analysis by: Date:
’ VTE"®

L Y - -




VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

—
Client _T9wmig {quSorA

Job Locauon TNEL

Date (D-13-%% Blast No. - Time __O% 713
Exact Blast Location -
E No. of Hcles[_ Diameter __2F ___in. Avg. Depth_.q_"l.:_'o_?_.ﬂ- Subgrade ft.
g Spacing ft. Burden ft. Avg. Stemming fi.
T Make & Type of Explosives: Delay Make '
2 <0 —’%‘:} 9tar A—-":;CD ef Ibs. Deléy Type & Nos.
I\ TCOX Ibs. Min. detay period ms.
Ibs. Max. ibs./delay period .3 Ibs.
Ibs. Biaster A\UI'N Lllis et
Ibs. weather __ S0 £ Ooerca ot
Total Explosives LS lbs. Wind Direction & Speed C“[w
Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
o per hole; amount of stemming between pawder columns; nominal delay time between decks, holes
.% and rows. {Use reverse side if necessary.)
A
l
L
E
[
B
L
A
]
=
l
N
-":
QJ
R
M
EaY
T
|
o
N
JRE— Gl - Everiert Only
' & | Seismograph No. JAS S Range/Gain Setting [‘ O ips [Trigger Level
? Date of lost: Shake Table Calibration Microphone Calibration_____ ips
E-I Air channel low frequency limit 2 Hertz
I'ms —
? Exact Seismograph Location T ‘L‘AS { ng‘“b\ Roon QC ’B(JJ. QLL
-t
R
A )
: Seismograph Distance & Direction from Blast __ DG Suv“’\
D Peak Overpressure {Oc‘ dB Scaled Distance
Meters g «
# Peak Particle VBlocity___O'_C)O___ips Operator Cc(...., MALLW
LA | Remarks:

Vibration Anatysis by:

Date:

[y - . -

VTE1



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client Enh L S«:&SSow

[
Job Location IM u—
Date _10 -1) -89 Blast No. I é Time O 313
Exact Blast Location

E No. of Holes __I Diameter Zq‘ in.  Avg. Depthm_ ft. Subgrade

g Spacing ft. Burdan ft. Avg. Stemming

T Make & Type of Explosives: Uelay Make ‘

2 0 - 34 G CJ#““!_C_LOQ lbs. Delay Type & Nos.

I. n‘% ‘( Ihs. Min. delay period — ms.
lbs. Max. lbs./delay period S s
bs. Blaster__frlute (Sdlsem
tbs. Weather £o’ € OU“"-’“'!'

Total Explosives 1 g ibs. Wind Direction & Speed C"l"-
—

lzo—ﬁ;Zwovz- dAPrEm Omr=>-im0

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks

per hole; amount of stemming between powder columns; nominal delay time between decks, holes
ond rows. {Use reverse side if necessary.)

]

TUEFIRNOQTB~Y

P i

Seismcgraph No. 27'5; C(

O Evariert Oniy
Range/Gain Setting [ -~ ips f Trigger Levei

Date of last: Shake Table Calibration

Microphone Calibration______ ips
Air channel low frequency limit Z Hertz
Exact Seismograpn Location Iu Aaess C_:.rntlo/ o£ Bl(lf c[;C A
=~ el -
Swismegrapn Distance & Direction trom Blast
Peak Overpressure dB  Scaled Distonce

Meters
Peak Particle Velocity_Mips Operator Culu'- Hn\\-!,cSGw

Reamarks:

Vibration Analysis by: Date:

VTE



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

— .
[ Gliant _triane {Seisssn
Job Location J—‘\\EIL
Date O3 -99 Blast No. |+ Time 0952
Exact Blast Location
E No. of Holes __ | Diameter___;Lin_ Avg.Depth__.. . ft. Subgrade ft.
g Spacing ft. Burden . ft. Avg. Stemming ft.
T Make & Type of Explosives: Délay Make
2 O - 'Sq‘!c!.ﬂ_c}'*gﬁ 2% lbs. Detay Type & Nos.
; TLD?(‘ Ibs. Min. delay period ms.
Ibs. Max. Ibs./delay period LS 1bs.
bs. Blaster A\Ut'» U\\\m»s
g —
Ibs. Weather -&E‘ SO'v Om‘ﬁj"
Total Explosives [ S- Ibs. Wind Direction & Speed CA\"-

{1 Detail or Diagrom Blast Layout: Number of rows; Number of holes in each row; Number of decks
D per hole; amount of stemming between powder columns; nominal delay time between decks, holes
'IE' and rows. (Use reverse side if necessary.)

A
I
L
E
D
B
L
A
s
T
l
N
F
o
R
M
A
T
|
0
[

. Everiert Only

i"’;"l Sseismograph No. 2290 Range/Gain Setting JQ ips { Trigger Level
.'I:' [Pate of last: Shoke Table Cgslibration Microphone Calibration _____ ips
hsﬂ Air channei low frequency limit Z Hertz

] .
? Exact Saismegraph Location % u(r L.ﬁ_u mm;-s‘ No-ﬂ, Sclc ,LQ -Blcl:r CCQ
o] ] -
3 — -
!
Z Seaismogranh Distance & Direction from 8iast % Sow UL
n Peak Qverpressure 108 dB Scaled Distance
Meters
¢ Peak Particie Velocity. ») ZO ips Operator Co(.:. W-Lm.
A | Remarks:

Vibration Analysis by:



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Clieng {"wiv 1 SCJ5SDM
Job Location I N £l
Date JO-{3-%9 Blast No. |3 Time _0%.52
Exact Blast Lccation T
i
E No. of Holes____l___ Diameter___Zf('_ﬁjn, Avg. DepmM_ft. Subgrade ft.
g Spacing 1. 8urden ft. Avg. Stemming ft.
T | Make & Type of Explosives: - Delay Make
2 0 —.5‘1"5,,,,,.. (L"J':'L °C Ibs. Delay Type & Nos.
1 be lbs. Min. delay period ms.
Ibs. Max. ibs./delay period (S s
Ibs. Blaster Al\h:-— U\\thvd.
lbs. Weather O F Q..e.;uS"
Total Explosives l.g Ibs. Wind Direction & Speed le-.

! ! Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
o l per hole; amount of stermmming between powder cclumns; nominal delay time between decks, holes
'IE" and rows. (Use reverse side if necessary.)

A
1
L
E
D
B
L
A
g
¥
i
N
F
O
R
M
Fa)
T
i
0
N

Evariert Only

e | Seismograph No. 2345 Range/Gain Setting____1- O _ips Trigoer Level

i Date of last: Shoke Table Calibration Microphone Calibration ips

Pr=ir>pD TUFPBHOZTO—M

Z

Air channel low frequency limit

Hertz

Exact Seismograph Location I.a TA ST

Condreol Rune o & BRI &L

Seismograph Distance & Direction from Blast >Q I Sa-J—\-

Peak Overpressura 169 dB  Scoled Distance
Meters Peak Particie Velocity_M____ips Operator Co[l'w HA'\L&\_.J
Remarks:

Vibration Analysia by:

Date:

1Nk o



»=->»0 —-orro

VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT
Client Toie 4 Ceas o
Job Location LN L ) ‘
Date O-V5- 34 Blast No. l?‘ Time @# O%Q

Exact Blast Location

No. of Hoies__'_______ Diameter Zﬂ in. Avg. Depthq i ft. Subgrade

ft.
Spacing ft. Burden ft. Avg. Stemnming f.
Maife & Type of Explosives: Delay Make
20 - 3‘-} ﬁ"‘\"" CL“’:F5 lbs. Deléy Type & Nos.
L] I“ R—.D >( Ibs. Min. delay period ms.

Ibs. Max. |bs./delay period (g ibs.
lbs. Blaster Alw‘,-g_ L) ams

-
Ibs., Waeather ‘5—0 C C}ms\

Total Expiosives !‘51 Ibs. Wing Direction & Speed CA]v“

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks

per hole; amount of stemming between powder columns; nominal delay time between decks, holes
ond rows. (Use reverse side if necessary.)

1
»=>0 TIVFDOOTO~RE |zo-1‘;=2700'ﬁz-— Hn>re Omr->-ing |

Everien Only
Seismograph No. Z?QC‘ Range/Gain Setting_l'_g_ips Trigger Level
Date of last: Shake Table Calibration Microphone Calibrotion________ ips

Air channel low frequency limit 2 Hertz

Exact Seismograph Location_]:tﬂ._&ﬂm'\lw D[F ’%\ttjléﬁ O
"'—53 les:c\

Saismograph Distance & Direction from Blast

Peak Qverpressure H() dB Scaled Distance

Metars A
Peak Particle Velocity___(0-OCy  ips  Operator Qal-... H.&egoﬂ

Remarks:

Vibration Analysis by: Date:

VTE1
Vibra-Tech Faninacrse ina



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

[z.’_)—'i)-?.PUO'“Z- iaPprem OmMr=2»-m

Client E—’,—efﬁ 1 Soﬁﬁow
Job Location_j-— N el
Date [O~13- %7 Blast No. __| 8 Time _ 0920
Exact Blast Location ' .
E No.of Hotes___| _ Diameter 24 in Avg. Depth TF3F __ft. Subgrade_________ft.
g Spacing ft. Burden ft. Avg. Stemming f.
T | Make & Type of Explasives: Delay Make
2 20 ~3Y c{vu c&qu—/ﬁ Ibs. Deiay Type & Nos.
I ol DX bs. Min. deiay period ms.
lbs. Max. lbs./defay period .5 s
Ibs. Biaster A\va-‘ {nfhaw
bs. weather _ 25 £ Cueeust
Total Explosives L < Ibs. Wind Direction & Speed C“\""
‘_D—‘l Detait or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks

per hole; amount of stemming between powder columns; nominal delay time between decks, hoies
and rows. {(Use reverse side if mecessary.)

i

1

BEDHOTA—I1F

X

[_)-i}f.l

( Evoriert Only
Seismograph No. 2 Z (@) Range/Gain Setting {- O _Ips [ Trigyger Level
{>ate of last: Shaoke Table Calibration Microphone Calibration________ ips

Air channel low frequency limit 2. Hertz
Exact Sgismagraph Location 2 SQU‘L oC .__«,[( Lgv\l G NO;'\‘\- "Sll.L OC

Tl (06

!
Seismograph Distance & Direction from Blast % SQULL\

Peak Overpressure lO‘—" dB  Scaled Distonce

Peak Particle Velocity ) .l_l‘ ips  Operator Caf.;., nd‘f(.m,.,.
Remarks:

Meters ;

Vibration Analysis by: Date:

VTE}
Vihra-Terh EnAinanre laax
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VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT
.
Frod 1 S5¢cs30w
Job Location IN EL

Date O -\“5 -39

Client

Blast No. 1 Time _ 920

Exact 8last Lccation

No. of Holes_l_. Diameter Z f in.  Avg. Depth_w_ft. Subgrade -t

Spacing — ft.

Burden i f1. Avg. Stemnming __— _____ f.
Make & Type of Explosives: Delay Make
20 - 24 gena o 5 Ibs. Delay Type & Nos.
o2 J\‘ R;B X Ibs. Min. delay period ms.
lbs. Max. ibs./delay period {’ S_ Ibs.

Ibs. Blaster A\Ut‘d de_\gﬁs
lbs. Waather LS Que ’CAS\'
Total Explosives 1. S— Ibs. Wind Direction & Speed fa\_v“-

]

Detail or Diagram Blost Layout: Number of rows; Number of holes in each row; Number of decks

% per hole; amount of stemming between powder columns; nominai delay time between decks, hoies

T and rows. (Use reverse side if necessary.)

A

[

L

E

D

B

L

A

S

T

i

N

F

o

R

M

M

T

i

o)

N
— Everiert Only
d S Saismograph No. Z%‘}{ Range/Gain Setting LG Ips [Trigger Lever

{;- Date of last; Shake Table Calibration Microphone Calibration ips

a Air channel low frequency limit — < Hertz

? Exact Seismograph Location I‘_r‘ ¥AST meLu‘ Bod.._. 4 (— B‘c(‘? ééé

-

R

A

f‘ Seismograph Distance & Direction from Blast

Peak Overpressure , Oq dB  Scaled Distance

B | Meters O 080 ) ST H L

-‘Ai" Peak Particie Velocity z ips  Operator L.-alm n.l- 30 A0

A | Remarks:

Vibration Anatysis by: Date:
. VTE}

Vihra-Tarh Faninaare Ina
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VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client (‘f—:ﬁ.ﬂf( {SQSSs,u

Job Location L M U—-

Date 10 -1) - B¢ Blast No. |3 Time __OF 720

Exact Blast Location

No. of Holes_!_ Diameter 24 in.  Avg. Depth E‘?"??' ft. Subgrade .1t
Spacing ft. Burden ft. Avg. Stemming ft.
Make & Type of Explosives: Delay Make

<0 - qu"““ C’L“'jc5 D'S Ibs. Deiay Type & Nos.

TZ'DK Ibs. Min. deiay period ms.
lbs. Max. Ibs./delay period ‘ LS ibs
lbs. Blaster A\u o U dfiamd
bs. Weather _ 55 € Coerenst

Total Expiosives

IS— ibs.

AN

Wind Direction & Speed

0=~y SRONZ~ ~inpro Umr‘—>-lm0]

Detail or Diagrom Biast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes

and rows. (Use reverse side if necessary.)

!

P=HYr0 ITUVFDIHOTND—M

-1 Seismograph No.

Date of last: Shake Table Calibration

Evorlert Qniy
Range/Gain Setting iDs [ Trigger Level
Microphone Calibration ips

Air channel low frequency limit

Hertz

Exact Seismograph {ocation

Seismograph Distance & Direction from Blast

Peak Overpressure ds

Meters

Peak Particle Velocity ips

Remarks:

Scaled Distance

Cperator

Vibration Analysis by:

Date:

Vihrn.Toark Camisaeas - -

VTE1]



VIBRA-TECH ENGINEERS BLAST AND SEISMCGRAPHIC REPORT
r.—d‘
Client LTL.!’*’\‘( £ 6c\s‘>ou

Job Location Tae b
Date __I0 -394 Blast No. 19 Time _ 09 4%
Exact Blast Location —
E No. of Holes _' Diameter LC{' in.  Avg. Depth_"?_:il__ ft. Subgrade —
g Spacing — ft. Burden — t, Avg. Stemming — .
T | Make & Type of Explosives: Delay Make
P ALK Y PN syt lbs. Delay Type & Nos.
1 ot RIX lbs.  Min. delay pericd ms.
Ibs. Max. ibs./delay period !.ﬁ_ lbs.
Ibs. Blaster
bs. weather 55 F  (Cueast
Total Explosives |5 bs.  wind Direction & Speed _ 2 10—yl
)

O==-i5TPR0OMZ ~ “|apre OMr=3>»>-mo0

E

Detail or Diagram Biast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes

and rows. (Use reverse side if necessary.)

1
|

T

TUEFDNQTN-F

EREE

Seismograph No. 2.240 Range/Gain Setting —[;{)_ips
Date of last: Shoke Toble Calibration i Microphone Calibration
Air channei low frequency limit 2 Hertz

Exact Ssismagraph Location Q-:.s't q{ UL“L&A i Ol ﬂ«e N‘V\(K— Slie oL .mcg
Gl

£veriart Only

Trigger Level
ips

]
Seismograpn Distance & Direction from Blast 2 Suui«

Peek Overpressure (03 dB Scaled Distance

Meoters .
Peak Particie Veiocity__LL'LL_ips Operator Cﬁlm ﬁnl-(vc.sr.-e

Remarks;

Vibration Analysis by: Date:

Vilhra.Taakh Camie - cae -«

VTE



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

—
Client \L"uo'\‘i 1 SC[SSON

Job Location 1 U\ﬁ E &

Date 16 -13-39

Exact Blast L ocation

Blast No.

(4 ' Tima _(f q-'4¥

E No. of Holes | Diameter Zq in. Avg.Depth —______ ft. Subgrade ft.
g Spacing i1, Burdan ft. Avg. Stemming ft.
T i Make s Type of Explosives: Delay Make
2 o 34 2L TaN CL"’J‘*‘—‘B o \bs. Detay Type & Nos.
; Rb )( Ibs. Min. delay period ms.
Ibs. Max. lbs./delay period f§ Ibs.
ibs. Bilaster &\U\\r‘ LJ(L\-M L)
lbs. Waather s Oveveas
Total Explosives ’6- Ibs. Wind Direction & Speed S 'Ov—gL
‘ Detail or Diagram Blast Layout: Number of rows; Number of hoies in each row; Number of decks
D per hole; omount of stemming between powder columns; nominal delay time between decks, holes
.f. and rows. (Use reverse side if necessary.)
A
|
L
E
D
B
L
A
S
T
i
N
£
2
R
M
o
T
|
0
N
—— Everient Only
b Seismograph No. Z%q‘g Range/Gain Setting_l_:_.@______.ips Tigger Leved
[;- Date of last: Shoke Table Calibration Microphone Calibration ips
?A Air channel low frequency limit Z Hertz
8 Exact Seismograph Location __—— = FAST, Cs)r-!\-lo( Raom o£ BU; 444
by |
R
A '
!: Seismograph Distance & Direction from Blast _ G gu-ua
0 t Peak Overpressure R)CD dB8 Scoled Distance
Meters ~ .
? Peak Particle Velocity_.o_&_ips Operator Lo\u- n"u;e'\ju
LA l Remarks:
Vibration Analysis by: Date:
VTE

LY H S N



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

. .
Client i"u.n ¥ i qusoau
Job Location LN?-L
Date _[0 -\ 3-99 Blast No. 19 Time _OF 43
Exact Blast Location
E No.of Hotes . Diameter Z& in. Avg. Depth_.M_ft. Subgrade ft.
g Spacing ft. Burden ft. Avg. Stemming ft.
T Make & Type of Explosives: Delay Make
5 ‘
A —ZO 3q Q"\"'- S\J\QC& ibs. Delay Type & Nos.
T
T c\-mme\ of ?.'b\( Ibs. Min, delay period ms.
Ibs. Max. Ibs./delay period LS s
Ibs. Blaster A\\Jn'.- LJJ(vL*J
[
lbs. Weather _ 35 e Ouerast
Total Explosives f S ibs.  Wind Direction & Speed S (L 15‘-—?L
' | Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
2 per hole; amount of stemming between powder columns; nominal delay time between decks, hotes
T and rows. (Use reverse side if necessary.)
A
I
L
E
D
B
L
A
s
T
J
N
3
0]
R
M
l‘.\
T
|
Q
N
—— ) Evsriert Only
Vg Seismograph No. Z?Qﬁ Range/Gain Setling__!Lips Trigger Level
? Date of last: Shake Table Calibration Microphone Calibration ips
?A Air channei low frequency limit _ Z Hertz
? Exact Seismograph Location _L...., QELESD Cuu-(‘lo./ o(‘ TSU é(G Qo J’t&
=1
fl Seismograph Distance & Direction from Blast
0 Peak Overprassure ’6} dB Scaled Distance
Meters
-"t'\ Peak Particle Velocity__&ips Operator Q.ﬂ.; HAHQ')ON
LA | Remarks:
Vibration Analysis by: Date:
VTEL

Vililme Yo - ™



VIBRA-TECH ENGINEERS BLAST AND SZISMOGRAPHIC REPORT

Vibration Analysis by: Date:

Vihra-Tarh Enainasse 1--

Client EMH; 'L Z)C»LSC)OH
Job Location 'I:\LEL
Date _\b - 12, 44 Blast No. __ZO Time 11" 3%
Exact Blast Location
Bl Nocimoles_ | Dameter 24 _in Avg Deptn 5F-6F _ft. Subgrade Tt
g Spacing _ ft. Burden -l ft. Avg. Stemming =
T Make & Type of Explosives: Delay Make
D -
A _@ Y b!.q‘m-- (Lu;ng 0& Ibs. Delay Type & Nos.
T
A Q“K Ibs. Min. deiay period ms.
Ibs. Max. Ibs./delay period I.S lbs.
Ibs. Blaster Al\)\u U\\\lm-d)
0
lbs. Weather S-S (:, O“c’m"!‘
Total Expliosives Lg Ibs. Wind Direction & Speed 6 Y lgﬂ%\ﬁ
’ﬂ"ﬁl Detatl or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
% per hole; amount of stemming between powder columns; nominal delay time between decks, holes
T and rows. (Use reverse side if necessary.)
A
|
L
E
D
B
L
A
S
T
1
e
=
o
R
| M
oA
T
l i
Q
N
o, Evariert Only
i S -’ Seismograph No. 22520 Range/Gain Setting_'_'.o_ips Trigger Level
ff I Date of last: Shake Table Calibration Microphone Calibration DS
2: Air channel low frequency limit Z Hertz
S Exact Seismograph Location <o~li)\« a( ‘«-—ot[“nA JJ\!L‘L "L-" 'H.e HV\L
3 -
R _she of BUs L0
A - /
Z Seismograpn Distance & Direction from Blast 7\ Sov"[t
| Peak Overpressure 03 dB  Scaled Distance
E | Meters { ’ :
T Peak Particle Valocity O A0 ips Operator Cg|n-. Ml\“é—cs‘eq
‘ A ] Remarks:

VTE])
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VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT
—

Cliant L’iﬂ"‘( ’*l- SC.\S Sl
Job Location_ L M EL

Date _{( -1 -3 Blast No. 20 Time __{ 1139

Exact Blast Location

No. of Holes __._| Diameter _ -4 in. Avg. Depth St -CFn Subgrade
Spacing ft.

ft.

Burden ft. Avg. Stemming ft.
Make & Type ot Explosives: Delay Make
o —39 Grnre CLA":!‘) °£ Ibs. Delray Type & Nos.
Y“D X lhs. Min. delay period ms.

ibs. Max. Ibs./delay period ‘ S |bs.
bs. Blaster_ Muim Ollaws

ibs. Waeather

Total Explosives ' 5— Ibs. Wind Direction & Speed

ZO=={rTROMZ~ —Hwpro Uml"—>"lmUJ

Detaii or Diagram Blasr Layout: Number of rows; Number of holes in each row; Number of decks

per hole; amount of stemming between powder columns; nominai delay time between decks, holes
and rows, (Use reverse side if necessary.)

|
|

DOOZT N~

el g

. 7 Everiert Oniy
Ssismograph No. ,_,‘3‘-}‘3/ Range/Gain Setting (O ips | Trigger Levet
Date of last: Shake Table Colibration Microphone Calibration ips

Air channel low frequency limit 2 Hertz

Exact Seismograph Location 1-—& CA-ST (-.m»g'/‘( FRM«- ..f 'B(tlj ééé

Saeismograpn Distance & Direction from Blast 20 S ouLL

Paak Overpressure fO% dB Scaled Distance

Peak Particle Velocity___0_00 _ips  Operator _Cal... Hnn-emu
Remarks: i) L.t 'Dr of

Meters

Vibration Analysis by: Date:

VTE1



»—>rp0 —-OPro

VIBRA-TECH ENGINEERS BLAGT AND SEISMOGRAPH!C REPORT

T <
Client _ L %% { SQ‘SSov— CC:%
Job Location Trogr —0
Date _(0 -1-9% Blast No. ___ 20O Time __(1-3% 48
Exact Blast Location
No. of Holes ! Diameter __ 24 in. Avg. Depth 53 - &t 1 Subgrade ft.
Spacing f1. Burdan ft. Avg. Stemming ft.
Make & Type of Explosives: Delay Make
“Hona Lad 1 < ) Ibs. D-elay Type & Nos.
01*' ‘K-b X !bs. Min. delay period ms.
Ibs. Max. |bs./delay period { S_ Ibs.
lbs. Blaster Mu 'ua L hiaes
Ibs. Weather 5S F Guﬂw5¥ _

Total Explosives

{fs— Ibs.

Wind Direction & Speed NANMN "-fL

J

winpr-m Omr—=>»-im0

ZO=-r3IPWOMZ~

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks-
per hole; amount of sternming between powder columns; nominai delay time between decks, holes

and rows. {Use reverse side if necessary.)

]

i

P=A>0 TIOUPVHOZTO—M

Seismograph No. Z?qq Range/Gain Setting IO ips E:;:::?&:Z
Date of lost: Shake Table Calibration Microphone Calibration_______ ips
Air channel low frequency limit Z Hertz
Exact Seismograph Location I:,., T&C (eSS \:uflﬂdlz( ‘j( -3 [e»e,L 1.:._,
Ride G0G
Saeismograph Distance & Direction from Blast
Peak QOverpressure IO c( dB  Scaled Distance
Meters ;Peak Panrticie Velocity. O 006 ips Operator C-)la.'- H&Lkm
Remarks: %—JY' Df }{
Vibration Analysis by: Date:

VTE:
INHTAMONN Pra

Vibra-Tech Engineers, Inc.



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client r’iN'-x {’Sch’ﬂw g
Job Location__LNE&EL oF)
Date 10-13-€9 Blast No. __21 Time 1202 g
Exact Blast Location w0
E No. of Ho:es_f_ Diameter 2& in.  Avg. Depth_"‘ﬁﬂ_ﬂ. Subgrade ft.
g Spacing — ft. Burden al ft. Avg. Stemming —_ ft.
T Make & Type of Explosives: Delay Make
D) <o 39 gemn el yen of Ibs. Deiay Type & NOS.
I. R(D )( lbs. Min. delay period ms.
lbs. Max. Ibs./delay period (.S Ibs.
Ibs. Blaster A)U{N Un“ll\m\
Q
Ibs, Weather S5 E Ouc.-m‘s{'
Total Explosives ,S lbs. Wind Direction & Speed Su 13 ”(‘L\-
7! Detail or Diogram Blast Layout: Number of rows; Number of holes in each row; Number of decks
> I per hole; amount of stermming between powder columns; nominal delay time between decks, holes
.?. and rows. {Use reverse side if necessary.)
A
{
L
£
D
B
L
A
[
T
1
A
D
R
M
A
T
i
o]
N
Everiert Only
"_.;'_1 Ssismaograph No. 2 2‘70 Range/Gain Seuing_&ips Trigger Level
-; ! Date of last: Shake Table Calibration Microphone Calibration ips
a Air channel low frequency limit 2 Hertx
‘C_} £xact Seismograph Cocation Sbult\'\ 6[ L-:dn-ml ~u* -Lv NVL\- glée_ aL
]
Ry Tl L
A i
f’ Saismograph Distance & Diraction from Blast <8 Suu“\
D ': ;Peak Overpressure (6 dB  Scaled Distance
Meters |’ .
? Peak Particle Velocity. O ” ips Operator Colw Hnu.._-snu
LA | Remarks:
Vibration Analysis by: Date:

Vihra-Tarh Eaninaare Jnas

VTE}
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VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

)

Client __ Tepiv 4Sussom g
Job Location I ME L g
Date 10 - (3-8 Blast No. - Time 12 :02 &0
Exact Blast | ocation p :
No. of Holes___! ___ Diameter _29 i Avg. Depth__{'ﬂ_'_s_'}_ ft. Subgrade ft.
Spacing f1., Burden ft. Avg. Stemming fl.
Make & Type of Explosives: Delay Make ‘
2O ~34 = ELV <\a Ibs. Dela;y Type & Nos.

d&*geﬁ ok ?—0 X Ibs. Min. delay period ms.

lbs. Max. |bs./deiay period

LS_ ibs.

Ibs. Blaster p\\u vy WS

lbs., Weather {S : P C) _em!r

—

Total Explosives 1.9 Ibs. Wind Direction & Speed SV 5»—9!\

O 2ROMZ = P ® Umr"—}'—lmU—I

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of Jecks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes

and rows. {(Use reverse side if necessary.)

Sgismograph No. Z%"'{{’

Date of last: Shoke Table Calibration

Range/Gain Setting ‘_ 0

Microphone Calibration
Air channel low frequency limit 2 Hertz

ips

Everiert Only

Trigger Level

ips

Exact Seismograph L.ocation Iu—t CAST Cs-- n‘ 'l?naf- OL ’Bu\-} éé(

Selsmograph Distance & Diraction from Blast _E'L-\ S-. ué'\'\

Peak Overpressure 049

dB  Scaled Distance
Meters

Peak Particte Velocity O-OO ips Operator C)L.J’- hﬂu_feacn-

Remarks:

Vibration Analysis by: Date:

Vibra-Tech Enninaare ine

VTE]

IS RS b Sl



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT g
Client F-Lp{& tgchSoa :3\3
Job Location__ LN &L %
Date (O-13- 99 Blast No. A Time Q2
Exact Blast Location
? No. of Holes | Diameter 24 in.  Avg. Depth_‘i}:ﬁl__ft. Subgrade ft.
g Spacing - f1. Burden _ ft. Avg. Stemming .
T | Makes Type of Explosives: Delay Make
2 o - >4 cdrflu\ CL!\"*{C) DQ' Ibs. Delay Type & Nos.
I T-'“X lbs. Min. delay period ms.
Ibs. Max. lbs./delay period [-S Ibs.
Ibs. Blaster A,U;"‘ b-).u.;.wi
lbs. Weather A€ Overcart
Total Expiosives ]{ Ibs, Wind Direction & Speed ) (0...;;1\ =
Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
% per hole; amount of stemming between powder columns; nominal delay time between decks, holes
T and rows. {Use reverse side if necessary.)
A
|
L
E
D
B
L
A
g
T
i
N
F
O
R
M
A
T
|
o)
N
Evariert Only
Mg | Seismograoh No. 2 339 Range/Gain Setting [.C ips [Trigger Lover
? Date of last: Shake Table Calibration Microphone Calibration_ ipa
a Air channel low frequency limit Z Hertz
g Exact Seismograph Location _L}_Cu.zgﬁ CD/JN(O/ Q‘L "3:5 ,c,ubl Lo
R T
A '
: Seismograph Distance & Diraction from Blast (:Q So -Jr\'
D Peak Overpressure lbg dB  Scaled Distance
Meters - .
’T‘ Peak Particle Velocity. C) 00 ips Operator C.l\l.. NAMJ-
A | Remarks:
Vibration Anaiysis by: Date:
VTEL

Aira.Toaakh Camla o ra—m - -



VIBRA-TECH ENGINEERS BLAST AND SZISMOGRAPHIC REPORT

o

o

Client _E tany 1 Sesson —n

Job Location LNE L g

Date _I0 -13-%9 Blast No. 22 Time 12:23 Se;
Exact Blast ¢ ocation

E No. of Holes ___] Diameter 2‘4_._in. Avg. Depth}jﬁ_ﬂ. Subgrade .—______ft.

g Spacing ft. Burden ft. Avg. Stemming ft.

T Make & Type of Explosives: Delay Make

2 20 34 3!"" CL‘\"‘; 5 O:‘ Ibs. Detay Type & Nos.

I Rb){ Ibs. Min. delay period ms.
lbs. Max. ibs./delay period .S 1bs.
bs. Blaster___ Al (Iihans

o
I lbs. Weather _ S & o“e"m‘r
l—- Total Explosives LS ibs.  Wind Direction & Speed _ W 15wl
' | Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks

o per hole; amount of stemming between powder columns; nominal delay time between decks, holes

.f. and rows. {Use reverse side if necessary.}

A

I

L

E

D

B

L

A

g

T

L

™N

£

O

(14

M

M

T

i
o)
N
Evearient Only
?":.._'i"f Seismograph No. 2290 Range/Gain Setting 10 ips { Trigger Level

‘r"i ! Date of last: Shake Table Calibration Microphone Calibration ips

?A Air channel low frequency limit 2 Hertz

? Exact Seismograph Location 50«-5'L dg- MHL..A Aﬁm'-sx NQILL s“le- or'

ot}

R ’RUA éﬁ,ﬁ,

A ~

‘p‘ Seismograph Distance & Direction from Blast

T

B Peak Overpressure 104 dB  Scaled Distance
Meters .
‘.?. Peak Panrticle VG‘OC"Y_Q;&!_ips Operator C_{[lﬂ WLL-,W
LA ] Remarks:
Vibration Anatysis by: Date:
VTE

e W oal ~_ -



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAFHIC REPORT

o
Client Fim'x 4605309 g
Job Location -\-— NE L— g
Exact Blast Location .
E' No. of Holes .l Diameter Zéf in.  Avg. DeptthL Subgrade fi,
g Spacing ft. Burden ft. Avg. Stemming ft.
T Make & Type of Explosives: Delay Make :
2 w0 _~2Y qsAn 51'4,9‘1‘& Ibs. Deléy Type & Nos.
1 (J““;fCS o RDX Ibs. Min. delay period ms.
ibs. Max. Ibs./delay period L 5- lbs.
Ibs. Blaster A\U‘m W thanms
<< - Cieven !,-
Ibs. Weather > S- S
Total Explosives [ P lbs. Wind Direction & Speed S ) IS_-:#L
| Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
(o} I per hole; amount of stemming between powder columns; nominal deloy time between decks, holes
.IlE.. and rows. (Use reverse side if necessary.)
A
|
L
[
D
B
L
A
S
¥
1
™
F
Q
R
M
“
T
l -
Q
e
' f IS' Everiert Only
:“":,“'5 Seismograph No. Zg Range/Gain Setting__.__.['_o_____ips Trigger Level
T ;' Date of last: Shake Table Calibration Microphone Calibration ips
I\SA Air channel low frequency limit Z— Hertz
— r"‘ ~t .
g' Exact Seismograph Location 1o Y AST L._-...\m.\ P-o«-.. OL’BL(J ééé
3
A
A '
_Pl Seismograph Distance & Direction from Blast __ 5O Sey Ha
r!
0 i Peak Overpressure (09 dB  Scaled Distance
Meters -~
4‘- Peak Particle Velocity. 0. 02 ips  Operator Lo\g.:.. Hml-LeSdu
LA | Remarks:
Vibration Analysis by: Date:
’ vTE

!ﬂhtn;'[ac-_h Enninassrs Ina



VIERAIELH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

=
e o
Client K’wm 4 ‘SuSSQM n
p— Dd
Job L ocation A h\ﬁ.. o
Date _l0-13- 1% Blast No. __ 22 mme (2323 &
Exact Blast Location
E’ No. of Hoies__l_ Diameter 4 in.  Avg. Depth:’ﬁl_ft. Subgrade ___________ft.
g Spacing ft. Burden ft. Avg. Stemming ft.
T | Makes Type of Exptosives: Delay Make
2 =S gran > Ibs. Delay Type & Nos.
1 Osr X DK ibs. Min. delay period ms.
Ibs. Max. ibs./delay period l : S ibs.
bs. Blaster__Bxluing Lhilieey
lbs. Weather ‘S S £ O"C“UU’T
Total Explosives l. { Ibs. Wind Direction & Speed St
! Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
D l per hole; amount of stemming between powder columns; nominai delay time between decks, holes
.f. and rows. (Use reverse side if necessary.)
A
1
L
E
D
B
L
A
<
T
|
N
F
Q
R
M
A
T
i
0
N
Everiert Only
" | Seismograph No. 2131 Range/Gain Setting [.O ips [Trgger Level
? Date of last: Shoke Table Calibration Microphone Calibration___________ ips
a Air channel low frequency limit Z Hertz
8 Exact Seismograph {Location AU-C-SS camcle., of\- bua\ -7 FBN;, éég
|
R
A
z Seismograph Distance & Direction from Blast Sa*-l'\s ¢’
D )Peak Overpressure [0?’ dB Scaled Distance
Metars -
# Peak Particle Velocity. O .00 ips Operator Co\... ngtjo...
A | Remarks:
Vibration Analysis by: Date:
. VTE1

Vibra-Tech Engineers, tnc. iermatona: Ve



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

[:—i}"c

Meters 3

Peak Particle Velocitv*OLips

Remaiks:

Cperator C6 lu-.- n-\\:\vesn,.-

Vibration Anatysis by:

Date:

Vibra-Tech Faninsare in~

o
Cliant r‘:}m‘( ¥ gcl’aSo:d o
op
Job Locatian IM‘EL N
Datﬁ __'_Q"\ 3 - %q Blast No. 23 Time 12:44 g
Exact Blast Location '
|
B\ No.of Hoies__ | Diameter___ZY4 in Avg. Deptn 2F=3% 1t Subgrade ft.
g Spacing — ft. Burden _ ft. Avg. Stemming — ft.
T Make & Type of Explosives: Delay Make
2 20 ~ 24 gron CLN}*:'S “" ibs. Delay Type & Nos.

. I. EDX lbs. Min. delay period ms.
ibs. Max. ibs./delay period [ Ibs.
bs. Blaster_Dlvin Uillans

0
___Ibs. weather _SS £ Oworende
Total Expiosives ['S Ibs. Wind Direction & Speed _sl«)__&qi‘\__-—

=" Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks

D ‘ per hole; amount of stemming between powder columns; nominal delay time between decks, holes

.E. and rows. {Use reverse side if necessary.)

A

|

L

E

D

B

L

A

€

T

]

W

F

o]

R

M

&

T

i p

18]

i

Eveariert Only

r:": Saismograph No. _quo Range/Gain Setting ! 0 ips [ Trigger Level

r‘-: i Date of lost: Shake Table Calibration Microphone Calibration ips

S | Air channel ow frequency limit 2

M

:2 Exact Seismograph Location Sc -lL aC u(,ll[en(l Ot MylL s:ie. aC—

3

R Bld, bbb

A /

f"'l Seismograph Distance & Direction from Blast 3 So ul-L

r!

Peak Overpressure ” O dB Scaled Distance

VTE!



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

e . G
Client Fewix “ gCA.‘ﬁOH o
T o
Job Location__-- N L no
Date IO - \‘5-%‘:‘ Blast No. 2'3 Time lz :44 %
Exact Blast ! ocation
E No.of otes__ | Diameter 2.4 in.  Avg. Depthﬁl}iﬂ. Subgrade__—_ -~ ft.
g Spacing _ ft. Burden — ft. Avg. Stemming — ft.
T | Make s Type of Explosives: Detay Make .
2 20~ 343’»« SLAQCA ibs. Déiay Type & Nos.
1 d’“‘:’&.ﬁ “'g’ ROX Ibs. Min. detay period ms.
Ibs. Max. ibs./delay period ’ S- [bs.
s, sraster __Aluter Uillismy
L3 ]
tbs. Weather S-S_ F O‘-“""‘-“XL
Totai Explosives l S Ibs. Wind Direction & Speed S "S—:'JL
f ] Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
% per hole; amount of stemming between powder columns; nominal deloy time between decks, hoies
T ond rows. (Use reverse side if necessary.}
A
i
L
E
D
B
L
A
<
T
1
N
r
o
R.
M
Ay
o
i
0
N
- Everiert Only
F":,; * Seismograph No. 2%45/ Range/Gain Setting___{'_Q__ips Trigger Level
*‘f ! Date of lost: Shake Table Caiibration Microphone Calibration ips
ﬁ; Air chonnel low frequency limit <. Hertz
‘3 Exact Seismograph Location .J-v-f CA "\T Cm--"ﬂ\ Z»a-- —Buﬁ éég
s
R
A '
f’. Seismograph Distance & Direction from Blast SQ"'LL‘ 0
r ]
B : Peak Overpressure 0T dB  Scaled Distance
Meters
? Peak Particle Velocity 0—6( ips Operator Cnl&u HAHm&
LA [ Remarks:
Vibration Analysis by: Date:
s VTE:

Vibra-Tarh Fanineaara in=



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

L)
Cliant FE_'-—:LH; X 4 SQSSQ,..; g
Job Location I[M L g
Date {0 —1%-99 Biast No. 2> Time {244 L
Exact Blast Location_&

E No. of Holes __..._[ . Diameter _ 24 in. Avg. Depth LT -DF ft. Subgrade_. — ___ ft.

g Spacing __— ft. Burden . ft. Avg. Stemming

T Make & Type of Explosives: Delay Make '

2 o -9 e Lt -5\"“?5’4[ 1bs. Délay Type & Nos.

I‘ d"*“j"-” ok RO Ibs. Min. delay period ms.
ibs. Max. Ibs./delay period {5— Ibs.
bs.  Blaster__Aluie (oudliam
ibs. Woeather Sgd p Ouéltg'b"'

Total Exptosives [.S ibs. Wind Direction & Speed Qer &5......‘,{.._
—

T =m TR0~ HAPrE ORI =>-mOU

Detail or Diagrom Blast Layout: Number of rows; Number of holes in each row; Number of decks

per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. {Use reverse side if necessary.)

e o—
L)

TIFDNOXTU-L

=0

E

Everiert Only
Seismcgraph No. ZT’%Q Range/Gain Setting____l.:.g__.ips Trigger Levei
Date of last: Shake Table Calibration Microphone Calibration ips
Air channel low frequency limit Z Hertx

Exact Ssismograph Location -33 leve-\ OJ“ 'Blg éé(n I—-‘ A(f_ea‘) CMf\CLJ

p
Seismograph Distance & Direction from Blast GC) Sa-nUL

Peak Overpressure 104 dB  Scaled Distonce

Meters g
Peak Panticle Velocity...Loc-)_ips Operator Cb‘:‘.u NA'\'\-GSNn

Remarks:

Vibration Anaiysis by: Date:

VTE.
Vibra-Terh Enniraars ina



